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This report contains results of 1/3-octave band analyses of acoustic 
data obtained for the 25 ft. diameter X-wing rotor model during performance 
testing of the rotor system in hover. The X-wing acoustic data were 
collected at the Lockheed-California Company Rye Canyon Research 
Laboratories outdoor whirl tower test facilty with a twelve microphone 
array. Data were taken for approximately 150 test conditions comprised of 
various combinations of RPM, blade pressure ratio (BPR), and blade angle of 
attack (collective). The three test parameters had the following values: 
four values of RPM from 404 to 497, twelve values of BPR from 1.0 to 2.1, 
and six values of collective from 0.0 to 8.5 deg. 

Fifteen to twenty seconds of acoustic data have been reduced to obtain 
an average 1/3-octave band spectrum for each microphone for each test 
condition. The complete, as measured, 1/3-octave band results for all the 
acoustic data are listed in the appendix. Another part of the X-wing noise 
test was the acoustic calibration of the Rye Canyon whirl tower bowl. 
Corrections have been computed which, when applied to as measured data, 
yield estimates of the free-field X-wing noise. The free-field estimates 
provide a more realistic measure of the rotor system noise levels. Trend 
analysis of the three test parameters on noise level were performed. 
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INTRODUCTION 

The X-wing rotor system is a circulation control rotor which holds 
much promise for future converti plane (vertical and conventional flight 
capable) aircraft (ref. 1). The X-wing circulation control concept uses 
leading and trailing edge blowing, as well as tip blowing, on a four-bladed 
rotor to achieve lift and control. For vertical flight the X-wing rotor 
operates very similarly to a conventional rotor except that cyclic control 
is provided through differential blowing of the rotor edges. For sustained 
forward flight the X-wing rotor is stopped in flight and fixed in an 'x* 
position with respect to the fuselage. In this mode of operation the energy 
of the turbo-fan engine is diverted from turning the rotor to providing for- 
ward thrust. The blade tip and edge blowing are still employed to provide 
lift and control. The X-wing concept is attractive to and being pursued by 
the United States Navy as a means of providing efficient vertical lift 
combined with foward flight capable aircraft which may operate from smaller 
ships. 


The X-wing noise test provides an opportunity to investigate the noise 
produced by a new rotor concept. The noise produced by such a rotor system 
should be a combination of some of the noise mechanisms of conventional 
rotor systems and with those noise mechanisms associated with the edge 
blowing. The possibility exists that the noise of a circulation control 
rotor may be less than that of a conventional rotor system because of its 
different operating characteristics. Another reason for taking and reducing 
the X-wing noise data was to develop empirical noise versus performance 
parameter trend curves. These noise trend curves will be considered by the 
Defense Advanced Researcn Projects Agency (DARPA) in the design of a full 
scale X-wing rotor to be built and flown on the Rotor System Research 
Aircraft (RSRA). 

Noise data were recorded for the 25 ft. diameter X-wing rotor model 
during performance testing of the rotor system in hover. The performance 
tests were conducted by the Lockheed-Cal ifornia Company for DARPA at 
Lockheed's Rye Canyon Research Laboratories outdoor whirl tower test facil- 
ity. The X-wing noise tests were also performed by Lockheed personnel under 
contract to DARPA using monies provided by NASA Ames Research Center and 
were conducted in conjunction with performance tests nn a non-interference 
basis. NASA Langley Research Center provided an on site acoustic engineer 
and accepted responsibility for reduction, analysis, and reporting of the 
X-wing noise data. 

The next section of the paper describes the experimental setups for the 
X-wing acoustic data acqusiticn and bowl calibration. Discussion of the 
data reduction and free-field corrections follow. The results of the test 
parameter-noise trend curves are given next. The paper is then summarized 
with a concluding remarks section. A complete listing of the as measured 
1/3-octave band results is given in the appendix. 
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EXPERIMENT 


Experimental Setup 

The X-wing noise test was conducted at the Rye Canyon whirl tower 
between the 10th and 30th of torch, 1982. A complete description of the 
experiment may be found in the contractor's report describing the noise test 
(ref. 2). The performance data taken during the X-wing noise test are given 
in reference 3. The whirl tower at Rye Canyon is situated in a bowl or hole 
in the ground. Figure 1 is a photograph of the facility. The bowl was man- 
made from a natural ravine at the site. The shape of the bowl is roughly 
hemispherical with a flat bottom (see figures 2 and 3). The floor is made 
of asphalt and concrete. The walls of the bowl are natural soil and vegeta- 
tion with two concrete drainage ditches and a road running around the bowl. 
In the center of the bowl is the whirl tower which is a massive solid metal 
structure with a movable gantry. The gantry may be seen in figure 1 located 
to the left of the whirl tower. A two story control building may also be 
seen to the right in the figure. The Rye Canyon whirl tower facility was 
not designed for acoustics. The presence of the bowl walls, the massive 
model support tower, and the control building undoubtedly had an influence 
on the measured acoustic data. 

The X-wing noise test consisted of measuring the far-field noise with 
eleven microphones and the near-field noise with a single microphone. Ten 
of the far-field microphones were deployed in two identical five-element 
arrays positioned radially from the whirl tower at different azimuthal 
angles. The microphone positions are illustrated in figure 2. Microphones 
1 through 5 are referred to as Array A while numbers 6 to 10 are called 
Array B. In both arrays the three microphones closest to the whirl tower 
were of the one microphone diameter inverted-flush mounted type and posi- 
tioned on the bowl floor. The remaining four microphones in Arrays A and B 
were mounted on poles above the sloping walls of the bowl. One diameter 
inverted-flush mounted microphones on a flat plate exhibit pressure doubling 
up to a frequency of 4 kHz (ref. 4). Microphone 11 was mounted on the side 
of the moving gantry facing the whirl tower, slightly below the rotor 
plane. During the noise test the gantry was moved back to the edge of the 
bowl floor. Microphone 12 was positioned on the whirl tower close to the 
gear boxes to identify possible non-rotor noises measured in the far field. 

Cartesian coordinates of the far-field microphones are given in Table 
1. The coordinate system is shown in figure 2. The y-axis is parallel to 
the X-wing model fuselage with the positive direction going aft. The 
positive x-axis is on the left side of the model with the positive z-axis 
pointing up. The origin of the system is the center of the base of the whirl 
tower. Included in Table 1 are the coordinates of the center of the rotor 
plane, the point of closest rotor approach to microphone Arrays A and B, and 
the center of the loudspeaker used in the bowl acoustic calibration to be 
discussed in a later section. Slant ranges are given in Table 2 for the 
far-field microphones to the centers of the rotor plane and the calibration 
loudspeaker. 
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Acoustic Data 

The X-wing acoustic data were received from the contractor In the form 
of six analog magnetic tapes. The noise data comprised the first five 
tapes. Tape five also Includes background noise recordings for the bowl and 
various X-wIng model subsystems. Tape six contains bowl calibration data. 
Each tape had a detailed log and gain sheet (ref. 2). Pre- and post- 
microphone calibrations. It should be noted, were missing on Tape 4. 

The completed X-wIng noise test consisted of 150 test conditions. 
Between 15 and 20 seconds of data were recorded for each condition. Three 
test parameters uniquely describe each test condition: RPM, blade pressure 
ratio (BPR), and blade angle of attack (collective). The completed test 
matrix for the X-wIng noise test is given In Table 3. The test parameters 
had tl.j following values: four values of RPM- 404, 420, 458, and 497, 
twelve values of BPR- 1.0, 1.1, ... 2.1, and six values of collective- 0., 
1.5, 3.0, 4.5, 6., and 8.5 deg. Oata were not taken for all possible 
combinations of the three test parameters. An alternative measure of RPM 
often used in rotorcraft noise work is rotor tip speed. The corresponding 
rotor tip speeds for the X-wing noise test are 162., 168., 183., and 199. 
m/s. The various subsystem and nonrotating test conditions for the X-wing 
model are given in Table 4. For the noise test, only trailing tip and edge 
blowing were used. 

A "chirping" noise developed during the X-wing noise test which came 
from the X-wing model and was recorded on all microphone channels. The 
chirping noise occurred once per revolution of the rotor. At the beginning 
of the test the chirp was intermittent, but as the test progressed the chirp 
was increasingly present. The chirp sounded like the noise made by rubbing 
metal on metal. The frequency content of the chirp is in the 2500 and 3150 
Hz 1/3-octave bands. The cause of the chirp has not been determined. 

Rye Canyon Bowl Calibration 

The acoustic data on the X-wing comprise only one part of the overall 
X-wing test. The second part of the test was the acoustic calibration of 
the whirl tower bowl. As mentioned earlier these data were recorded on tape 
number 6. Although three different calibration techniques were employed, 
random (pink) noise, tone sweep, and impulsive noise, for the present paper 
which concerns 1/3-octave band analysis only the random noise bowl 
calibration will be discussed. 

The random noise calibration had two parts. The first part consisted 
of broadcasting pink noise from a loudspeaker mounted on the whirl tower. 

For this part the eleven far-field microphones were positioned as described 
earlier for the X-wing noise data test. Microphone 12 was mounted in front 
of the loudspeaker at a known position and used as a reference microphone. 
Before the bowl calibrations were begun (April 8th) the X-wing model 
tear down had started. The tear down allowed for some subsystem background 
noise recordings, however, it complicated the bowl calibrations. The top 
working platforms of the whirl tower and the gantry were removed, as was the 
X-wing model. As a consequence the loudspeaker could not be placed at the 
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height of the rotor plane and for the calibration tests was placed facing 
microphone Array A, 3.4 m below the rotor plane. Microphone 11 was In the 
same relative position for the calibration tests, but this was accomplished 
by mounting the microphone on a pole and positioning the gantry 
approximately 3 m closer to the whirl tower. The relative positions between 
each microphone and the loudspeaker were measured and over a minute of pink 
noise was recorded. 

The second part of the random noise bowl calibration Involved placing 
the speaker In an anecholc chamber to measure the free-fleld response of the 
speaker system to the same excitation as used In the bowl loudspeaker test. 
The eleven far-field microphones were placed In the same geometric 
relationship with the speaker as in the bowl test except that the finite 
size of the anechoic chamber necessitated shorter slant ranges in the 
chamber test. Those slant ranges are given in Table 5. Microphone 12 was 
in the same position for both parts of the random noise calibration. The 
electrical signal to the speaker amplification system was recorded for both 
parts of the calibration. 


DATA REDUCTION 
One-Third Octave Band 

The X-wing acoustic data were reouced to one-second average 1/3-octave 
band time histories. The gain and start/stop times for each test condition 
were read from the gain 1 og sheets provided with the analog data tapes and 
stored in the form of a file on a computer disk. A l/3-octave band analysis 
program was run which used the gain/time files to reduce the acoustic data 
on a particular analog data tape. For a particular test condition if there 
were seventeen seconds of recorded analog data the results of the 1/3-octave 
analysis program would be seventeen one second averaged 1/3-ocatave band 
spectra. No corrections were applied to the 1/3-octave band results. 

The X-wing data recorded on analog Tape 4 did not have pre- or post- 
microphone calibrations of any kind. Tape 4 did however have microphone 
calibrations on it for the day before the acoustic data were recorded. 

These calibrations were used to reduce the acoustic data on tape 4. As a 
check on the validity of using day old microphone calibrations the amplitude 
of various piston phone calibrations was measured for different microphones 
on different X-wing data tapes. The results were that the maximum 
fluctuation in the amplitude of the piston phone calibrations (48 were 
checked) averaged over the 12 data channels was 2 percent. This implies 
that using the day old microphone calibrations leads to an uncertainty of 
.16 db in the results of the analysis of the acoustic data of tape 4. The 
alternative to using the day old calibrations was not to reduce the data on 
tape 4 thus eliminating 19 percent of the X-wing data received. Although, 
using day-old calibrations is bad practice, the data on Tape 4 were included 
because of the limited amount of X-wing noise data. 
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A typical 1/3-octave band result Is Illustrated In figure 4. The data 
In the figure are an average of 20 one second averaged 1/3-octave band 
spectra. The test cond.tlon shown Is for RPH - 404, collective ■ 1.5 deg, 
and BPR » 2.1 for microphone 2. The solid curve Is the average data and the 
dashed curves are the standard deviations about the average curve. A 
complete listing of the average as measured 1/3-octave band results for the 
X-wIng noise data Is given In the appendix. 

Chirp Correction 

A problem with the X-wIng data was a chirping sound which emitted from 
the X-wIng model. The chirp, when It occurred, repeated once per 
revolution. At the beginning of the X-wIng noise test the chirp was 
observed by test personnel occasionally. As the test progressed the chirp 
was present an Increasing amount of the time. The frequency content of the 
chirp was mainly In the 2500 and 3150 Hz 1/3-octavr bands. 

In order to eliminate the chirp from the measured acoustic data the 
following correction procedure was developed. A straight line was fitted 
between the two 1/3-octave bands on either side of the 2500 and 3150 Hz 
bands in a measured spectrum. The values of the fitted line at 2500 and 
3150 Hz were assigned to those bands. A three element sliding average was 
used on the two bands on either side of 2500 and 3150 Hz and the two bands 
themselves to smooth any sharp corners in the corrected spectrum. Measured 
spectra with and without the chirp correction are shown in figure 5. In the 
figure the solid line is the measured data the dashed line is the corrected 
spectrum. 

Free-field Correction 

The random noise calibrations of the bowl consisted of two parts: 
broadcasting random noise in the whirl tower bowl and in an anechoic 
chamber. Both random noise recordings for the eleven far-field microphones 
were reduced to average 1/3-octave spectra in a similar manner to the X-wing 
data. Ideally the random noise spectra from the bowl were influenced by 
bowl reflections in the same way as the X-wing data. The anechoic chamber 
spectra ideally were the true free-field spectra of the loud speaker 
system. Computing free-field corrections then becomes the simple task of 
subtracting the bowl random spectra from the anechoic random spectra at the 
same slant range for each microphone. The anechoic spectra were corrected to 
the bowl spectra slant ranges with the addition of spherical spreading and 
atmospheric absorption corrections. These corrections were calculated using 
the slant ranges give in Tables 2 and 5, and the American National Standards 
Institute (ANSI) method for the determination of molecular absorption (ref. 
5). The computed free-field corrections for the eleven far-field 
microphones are given in Table 6. 

An example of a free-field corrected spectrum for microphone 9, a flush 
mounted microphone, is illustrated in figure fi. In the figure the solid 
curve is the measured spectrum, the dashed curve the chirp corrected 
spectrum, and the short-long dashed curve is the free-field corrected 
spectrum. Approximately 6 dB of pressure doubling is seen for the mid 
frequencies as would be expected for a flush mounted microphone. At low 
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frequencies the free-fleld correction Is greater than 6 dB Indicating 
focusing caused by bowl reflections. A bothersome observation Is that the 
addition of free-fleld corrections added bumps and valleys to the measured 
spectrum rather than smoothed them out as would normally be expected. 

The X-wIng computed free-fleld corrections are best described as 
approximate and the free-fleld corrected spectra as estimates. The 
corrections have Irregularities but when used in conjunction with frequency 
Integrated noise metrics should be adequate and, In fact, better than 
assuming a flat 6 dB pressure doubling for the flush mounted microphones. 

The problems with the free-fleld corrections are caused by a number of 
contributing factors. The bowl calibrations were a simulation of the X-wing 
rotor noise test with a measureable free-fleld sound source. The 
calibration loud speaker was mounted 3.4 m beneath the rotor tip plane. 

This change in geometry between the noise test and the calibrations could 
cause different reflection effects. The loud speaker, a point source, had a 
different directivity pattern than the distributed source of the 25 ft. 
diameter X-wing rotor. The anechoic chamber low frequency results may not 
have been true free-field levels of the speaker because of the non-anecholc 
behavior of chambers at low frequencies. The free-field corrected values, 
despite these problems, are more realistic measures of the noise produced by 
the X-wing model rotor system. 


RESULTS 

Noise Trend Curves 

Noise versus performance parameter trend curves were computed with the 
X-wing noise data. In order to produce a two dimensional trend curve two of 
the three performance or test parameters, BPR, RPM, and collective, were 
held constant while the third was varied to the extent of the measured 
data. For example, to compute a trend curve a value of RPM and collective 
were selected. All the test conditions for these two particular test 
parameter values and any value of BPR were found. The average 1/3-octave 
spectra for the selected test conditions and a single microphone were 
integrated to form a desired noise metric. Chirp and free-field corrections 
were applied to the spectra before integrating. Then the noise values were 
plotted versus BPR to form the trend curve. A least-squares fit of second 
order was computed and drawn through the data points. 

With a data set the size of the X-wing data set many so called two 
dimensional trend curves are possible. For the present paper a subset of 
all the possible trend curves has been selected to be shown. Trend curves 
are given only for microphone 3, one of the two flush mounted microphones 
positioned the greatest distance away from the whirl tower. To conserve the 
number of figures and to compact the results, each trend curve figure is 
shown as a family plot with the value of one of the two chosen test 
parameters varying over its' range. Trend curves were computed in overall 
sound pressure level (OA), A-weighted sound level, and tone corrected 
perceived noise level (PNLT) metrics. 

Hie first group of trend curves, figures 7 to 10, are curves of noise 
versus BPR for various combinations of RPM and collective, referred to as 
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BPR trend curves. In each figure collective Is the family parameter, that 
Is, In each figure there Is a curve of noise versus BPR for all available 
values of collective (alpha); RPM Is fixed. The four figures correspond to 
the four values of RPM used In the X-wing noise test In ascending order. 

Each figure has three parts, one part for each of the noise metrics. 

Overall sound pressure level results are given In part a, A-welghted results 
In part b, and PNLT results In part c. The least-squares coefficients of 
the curves given In figures 7 to 10 are given In Tables 7 through 10, 
respectively. 

The second group of trend curves, figures 11 to 14, are collective 
trend curves with BPR as the family parameter. Each figure again 
corresponds to a different RPM In ascending order. Least-squares 
coefficients are given in Tables 11 through 14, respectively. 

The third and final group of trend curves, figures 15 to 19, are rotor 
tip speed (RPM) trend curves with BPR as the family parameter. The 
figures correspond to the following values of collective: 0., 1.5, 3., 6., 

and 8.5 deg., respectively. The least-squares coefficients are given in 
Tables 15 through 19. 

The BPR trend curves, figures 7 through 10, had the largest changes in 
slope, indicating that the noise produced by the X-wing was more sensitive 
to changes in BPR than changes in RPM or collective. As a general rule, and 
as expected, the noise produced by the X-wing rotor system increased with 
increasing BPR, RPM and collective. There were intermediate values of BPR 
where local noise minimums existed. An example of this is shown in figure 
8(a) in the 6 deg. collective curve. In the figure the noise level at a BPR 
of 1,2 is less than the noise levels at 1.1 and 1.3 BPR. The data points 
for a particular BPR trend curve seemed to fall in two groups. For values 
of BPR less than 1.3 or 1.5, the data points grouped along a line of small 
positive slope. The larger valued BPR points fell about a line of greater 
slope. This two slope tendency indicates that as BPR increases holding RPM 
and collective constant the noise produced changes only slightly. Above a 
certain value of BPR the noise increases much more rapidly. This behavior 
is illustrated in the 8.5 collective curve of figure 7(a). 

CONCLUDING REMARKS 

The acoustic data from the Rye Canyon 25 ft. diameter X-wing rotor 
system model have been reduced to 15 to 20 second average 1/3-octave band 
spectra. The acoustic data consisted of data from twelve microphones for 
over 150 test conditions. Each test condition was defined by a unique 
combination of three test parameters- RPM, collective, and blade pressure 
ratio (BPR). A problem of missing microphone calibrations for one of the 
five analog data tapes was overcome. The complete reduced average X-wing 
acoustic data are listed in the appendix. 

A trend analysis of noise with the three test parameters was 
performed. The trend analyses were done in terms of overall sound pressure 
level, A-weighted sound level, and tone corrected perceived noise level 
(PNLT). Before the measured spectra were integrated to form the desired 
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metrics, corrections were applied to the spectra for an extraneous chirp 
made by the X-wIng model and to correct the spectra to free-fleld 
conditions. The chirp correction consisted of discarding the 2500 and 3150 
Hz measured band levels and fitting a smooth curve through the bands on 
either side. The free-fleld corrections were calculated from a random noise 
calibration of the outdoor whirl tower bowl where the X-wIng experiment was 
performed. The free-fleld corrections are approximate, but clearly show low 
frequency acoustic focusing caused by reflections In the bowl. Because of 
the focusing the free-fleld corrected spectra are more realistic measures of 
the noise produced by the model X-wIng rotor system than assuming pressure 
doubling for the flush mounted microphones. 

The results of the trend analysis In general showed the expected- the 
noise of the X-wIng Increased with Increasing BPR, RPM, and collective. The 
noise produced by changing the three test parameters one at a time was more 
sensitive to changes In BPR. The Increase in noise caused by an Increase In 
BPR generally followed a two slope trend. For low values of BPR the noise 
changed little, for larger values of 8PR the noise Increased more rapidly. 
The transition form one slope to another occurred between values of 1.3 and 
1.5 of BPR. For the lower values of BPR there often was an Intermediate 
value for which there was a local noise minimum. 
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Coordinates in m 


MIC 

X 

Y 

Z 

1 

-12.41 

-8.77 

-.7 

2 

-18.58 

-13.16 

a 

• 

to 

00 

3 

-24.72 

-17.68 

-1.16 

4 

-33.57 

-23.64 

5.16 

5 

-40.57 

-29.13 

10.16 

6 

-21.98 

43.86 

11.16 

7 

-18.0 

36.66 

5.56 

8 

-13.3 

27.22 

-.49 

9 

-10.01 

20.37 

-.35 

10 

-6.66 

13.57 

-.24 

11 

-1.34 

15.6 

18.82 

Center of Rotor Plane 

0.0 

-.71 

18.95 

Closest Approach Array A 

-3.10 

-2.22 

18.95 

Closest Approach Array B 

-1.67 

3.42 

18.95 

Center of Loudspeaker Face 

-2.26 

-.89 

15.57 






10 




ORIGINAL PAGE IS 
OF POOR QUALITY 


TABLE 3.- COMPLETED X-WING ACOUSTIC TEST MATRIX 
Blade Pressure Ratio 


RPM 

COLLECTIVE, DEG 

BLADE PRESSURE RATIO 1 

404 

0 

1.0 - 

1.7 



1.5* 

1.0, 

1.2, 

1. .4 - 2.1 


3 

1.0 - 

1.7 



6 

1.0 - 

1.7 



8.5 

1.0 - 

1.6 



0 

1.0 - 

1.7 



1.5* 

1.0, 

1.2, 

1.4 - 2.1 


6 

1.0 - 

1.7 


458 ~ 

?T 

1.0 - 

IM 



1.5* 

1.0, 

1.2, 

o 

• 

<VI 

1 

• 

r—i 


3 

1.0 - 

1.8 (+/- R, +/- P 1.6) 


6 

1.0 - 

1.6 (+/- R, +/- P 1.5) 


8.5 

1.0 - 

1.5 



0 

orr 



1.5 

1.0, 

1.2, 

1.4 - 2.0 


4.5 

1.0 - 

1.8 



6 

1.0 - 

1.6 



♦No pre- or post- microphone caiit.ations 


Test Conditions 150 



‘1 

. - s' 
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TABLE 4.- X-WING EXTRA TEST CONDITIONS 


RPM 

COLLECTIVE. DEG 

BPR 

COMMENT 

458 

3.0 

1.6 

Positive Pitch 

458 

3.0 

1.6 

Negative Pitch 

458 

3.0 

1.6 

Positive Roll 

458 

3.0 

1.6 

Negative Roll 

458 

6.0 

1.6 

Positive Pitch 

458 

6.0 

1.6 

Negative Pitch 

458 

6.0 

1.6 

Positive Roll 

458 

6.0 

1.6 

Negative Roll 

497 

0.0 

1.0 

Repeat 

497 

0.0 

1.1 

Repeat 

497 

0.0 

1.2 

Repeat 

0 

0 

0 

Ambient 

0 

0 

1.2 

X- Posit ion* 

0 

0 

1.4 

X-Position 

0 

0 

1.6 

X-Position* 

0 

0 

1.8 

X-Position 

0 

0 

2.0 

X-Position* 

0 

0 

0 

Subsystem Noise: 

Drive Motor Cooling 

0 

0 

0 

Subsystem Noise: Main 

Bldg. Cooling Tower 

0 

0 

0 

Subsystem Noise: 
Transmission Lube Pump 

0 

0 

0 

Subsystem Noise: Tower 

Base Hydraulics 

0 

0 

0 

Subsystem Noise: AH 

Systems Together 


♦Condition Repeated. 
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TABLE 5.- ANECHOIC CHAMBER SLANT RANGES 


MIC 

SLANT RANGES IN M 

1 

3.22 

2 

4.27 

3 

5.51 

4 

5.18 

5 

5.21 

6 

3.05 

7 

3.02 

8 

3.02 

9 

3.28 

10 

3.58 

11 

2.90 
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Table 7. Least-squares Coefficients for Figure 7. 


Collective, deg. 


Overall 


A-weighted 


PNLT 


8.5 

63.371 

o .0 

74.717 

3.0 

84.230 

1.5 

82.169 

0.0 

123.486 

6.5 

38.296 

6.0 

55.508 

3.0 

63.054 

1.5 

81.304 

C.O 

65.766 

8.5 

54.317 

6.0 

77.109 

3.0 

75.411 

1.5 

91.665 

0.0 

69.506 


19.218 

2.105 

5.791 

4.431 

-1.390 

4.845 

3.569 

2.226 

-59.678 

25.263 

56.173 

-14.046 

31 .289 

-6.513 

23.563 

-4.371 

-3.865 

5.242 

17.155 

-1.246 

S5~645 

~ -14.414 

22.609 

-3.928 

27.067 

- 5.775 

1.676 

3.144 

32.068 

-6.523 


Table 8. Least-squares Coefficients for Figure 8. 



Collective, deg. 

C 0 

C 1 

C 2 


6.0 

75.795 

7.349 

3.294 

Overall 

1 .5 

81 .69? 

5.347 

1 .514 


C.O 

80 . 666 

6.385 

1 .084 


6.0 

67.198 

16.869 

-1.726 

A-welghted 

1 .5 

76.140 

4.243 

2.581 


0.0 

61.7 72 

26.006 

-4.985 


6.0 

50.968 

4.047 

2.714 

PNLT 

1 .5 

91 .497 

4.247 

1 .981 


C.O 

62.65': 

47.523 

-13.349 
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Table 9. Least-squares Coefficients for Figure 9. 



Collective, deg. C 0 

c i 

V 


8.5 

97.066 

-16.096 

10.609 

~ - 

S.O 

94.584 

-12.231 

8.847 

Overall 

3.0 

72.846 

21.912 

>3.996 


1.5 

94.222 

-7.023 

4.802 


0.0 

115.373 

-41.912 

16.596 


I 8.5 

60.420 

36.512 

-10 .512 


f 6.0 

76.894 

8.419 

0.723 

A-welghted 

3.0 

1.5 

51.661 

79.600 

44.319 

2.060 

-11.484 

3.152 


C.O 

97.543 

-25.911 

14.304 


8.5 

“797724“ 

26.0C8 

-5.943 


6.0 

88.135 

11.143 

0.113 

PNLT 

3.0 

67.958 

41.071 

-10.494 


t . 5 

94.166 

2.583 

2.498 


0.0 

98.154 

-5.755 

6.783 


Table 10. Least-squares 

Coefficients for 

Figure 10. 


Collective, deg. 


Overall 


A-welghted 


PNLT 


6.0 

118.665 

-46.111 

20.527 

4.5 

111.571 

-30.822 

14.003 

1.5 

97.594 

-8.016 

4.952 

0.0 

87.336 

8.478 

-1.949 

6.0 

82.791 

-1 . 826 

4.304 

4.5 

101.099 

-24.564 

12.122 

1 .5 

64.851 

-1 .386 

4.09? 

0.0 

91.202 

-12.082 

8.062 

6.0 

92.311 

5.855 

T.T77 

4.5 

110.773 

-17.327 

9.134 

1 . 5 

1C 0.367 

-2.332 

3.929 

0.0 

95.504 

2.265 

2.601 
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Table 11. Least-squares Coefficients for Figure 11. 


Blade Pressure Ratio 

C 0 

C 1 

C 2 

1.7 

95.233 

-0.141 

G.065 

1.6 

92.131 

0.945 

-0.052 

1.5 

91.591 

-0.240 

C. 141 

1 .4 

90.135 

-0.089 

0.113 

1.3 

88.690 

0.731 

-0.084 

1.2 

88.854 

0.231 

-0.057 

1.1 

88.121 

-0.661 

C.051 

1 .0 

90.975 

-1.311 

0.091 

1.7 

91.276 

H57792“~ 

C~.fl91 

1.6 

89.257 

-0.002 

0.002 

1 .5 

88.862 

-1.432 

C.239 

1.4 

87.485 

-1.070 

0.186 

1.3 

86.367 

0.139 

-C.03? 

1.2 

84.981 

0.103 

-0.032 

1.1 

82.684 

-0.438 

C.043 

1.0 

84.932 

-1.268 

0.106 

1.7 

104.949 

-0.640 

G . 08- 

1 . 6 

103.581 

0.033 

-0.001 

i 1.5 

102.915 

-1 .351 

C.234 

1 .4 

101.479 

-0.968 

0.179 

1 .3 

100.623 

0.137 

-C. 03v 

1 .2 

98.990 

0.285 

-0.036 

1.1 

96.461 

0.181 

-C.OOfc 

1 .0 

97.682 

-0.586 

0.056 
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Table 12. Least-squares Coefficients for Figure 12. 


Pressure Ratio 

c 0 

C 1 

C 2 

1.7 

95.C38 

-0.112 

C.072 

1.6 

93.135 

0.579 

0.002 

1.5 

91.995 

2.245 

-G .289 

t .4 

93.031 

-1.886 

0.306 

1.3 

90.48? 

0.066 

C.OOC 

1.2 

90.022 

-0.066 

-0.049 

1.1 

88.523 

-0.088 

C.OOl 

1 .0 

88.362 

0.585 

-0.136 

1.7 

105.670 

-1.517 

G .256 

1 .6 

103.734 

-0.746 

0.151 

1 . 5 

102.749 

0.484 

-G.065 

1 .4 

1C4.32I 

-2.550 

0.349 

1 .3 

102.C30 

-0.165 

C.OOC 

1 .2 

100.793 

-0.872 

0.116 

1 . 1 

98.38? 

0.096 

C.OOC 

1.0 

96.877 

0.437 

-0.052 

1.7 

92.165 

-1.597 

C .221 

1 . 6 

89.849 

-0.707 

0.131 

1 .5 

88.629 

1.165 

-C. 192 

1 .9 

89.772 

-2.711 

0.380 

1 .3 

87.C63 

-0.094 

C.OOC 

1 .2 

85.939 

0.299 

0.002 

1 .1 

83.846 

0.048 

C.OOC 

1.0 

82.950 

-0.311 

0.035 
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Table 13. Least-squares Coefficients for Figure 13. 


Blade Pressure Ratio Cq 


C 


2 


1.7 

97.735 

- 2.638 

C . 88 S 

t .6 

95.977 

0.309 

- 0.009 

1.5 

93.890 

1.075 

- C .095 

1.4 

92.827 

1.492 

- 0.133 

1 .3 

92.657 

0 . 4 C 1 

- C .035 

1.2 

92.610 

- 0.162 

0.026 

1.1 

91.808 

- 0.350 

C .041 

1.0 

91.850 

0.009 

- 0.002 

1.7 

94.950 

- 3.981 

1.182 

1.8 

92.305 

- 0.205 

0.035 

1.5 

90.312 

0 . 4 G 0 

- 0.039 

1.4 

88.808 

1.008 

- 0.082 

1.3 

88.855 

0.267 

- 0.019 

1.2 

87.237 

- 0.116 

0.041 

1.1 

36 . 32 ? 

- 0 . 3 C 3 

0.049 

1.0 

85.291 

- 0.110 

0.037 

1.7 

108.238 

- 3 .617 

1.118 

1.6 

105.792 

- 0.081 

0.029 

1.5 

104 . C 78 

0.325 

0.024 

1.4 

102.955 

0.737 

- 0.061 

1 .3 

102.579 

0.218 

- 0.020 

1 .2 

101.383 

0.012 

0.012 

1.1 

100.247 

- 0.177 

C . 03 C 

1.0 

98.806 

0.036 

0.012 
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Table 14. 


Blade Pressure Ratio 

1.7 

1.6 

1.5 

Overall 

1 .2 
1.1 
1.0 


1.7 

1.6 

1.5 

A-welghted 1.4 
1.3 
1.2 
1.1 
1.0 


1.7 
1 .6 
1.5 
1.4 

PNLT 1.3 

1.2 
1.1 
1 .0 



•squares Coefficients for Figure 14. 


c o 

c i 

c * 

97.869 

0.341 

~ o.ooc 

96.021 

1.546 

‘0.207 , 

95.134 

0.714 

-C.116 

95.743 

0.178 

-0.069 

94.919 

2.236 

-C.423 

94.839 

0.435 

-0.101 

94.131 

0.419 

-G.115 

93.729 

1.219 

-0.219 

94.601 

-0.085 

c.ooT, 

92.307 

0.978 

-0.179 

90.810 

0.616 

-0.154 

90.632 

0.582 

-0.156 

89.031 

2.7C8 

-C.501 

98.477 

0.933 

-0.164 

87.099 

0.837 

-C.181 

86.840 

1.651 

-0.307 

108.278 

-6.141 

o.ooc - " 

105.736 

0.895 

-0.161 

104.455 

0.861 

-C. 180 

103.912 

0.882 

-0.182 

102.745 

2.220 

-C.396 ' 

102.497 

0.891 

-0.165 

100.495 

1.349 

-C.238 

100.224 

2.214 

-0.389 
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Table 15. Least-squares Coefficients for Glgure 15. 


Blade Pressure Ratio ‘ C Q C 1 C 2 


1.7 
1 .6 
1.5 
1.4 
1.3 
1.2 
1.1 
1.0 

412.665 

- 138.257 

S 7 . 7 G 4 

73.638 

13 . 07 ? 

8.291 

77.999 

- 40.048 

- 3.673 

2.482 

0.286 

0.067 

G .717 

0.774 

- G .025 

1.254 

0.011 

- 0.007 

- 0.001 

0.000 

- 0.002 

- 0.002 

0.001 

- 0.003 

1.7 

150.657 

- 1.292 

0.004 

1.6 

- 64.335 

1 .650 

- 0.004 

1 .5 

60.577 

G . 04 G 

0.000 

1 .4 

62.931 

0.212 

0.000 

1 .3 

7.141 

G . 822 

- 0.002 

1 .2 

- 7.253 

0.971 

- 0.002 

1.1 

- 10.826 

0,954 

- 0.002 

1.0 

- 16.448 

0.962 

- 0.002 

1.7 

236.143 

- 1.644 

0.005 

1 . 6 

5.584 

1.051 

- 0.003 

1 . 5 

66 . 4 G 5 

0.143 

0.000 

1 .4 

10.092 

0.987 

- 0.003 

1.3 

8.115 

0.996 

- 0.003 

1.2 

12.486 

0.919 

- 0.002 

1 . 1 

- 47.641 

1.536 

- 0.004 

1.0 

59.154 

0.309 

- 0.001 
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Table 16. Least-squares Coefficients for Figure 16. 


Blade Pressure Ratio 

c o 

C 1 

2.1 

73.298 

C. 156 

i 2.0 

100.364 

-0.080 

: 1.9 

2C8.282 

-1.29? 

1.8 

230.550 

-1.576 

1.7 

171.621 

-C.94C 

1.6 

233.079 

-1.648 

1.5 

-55.216 

1.583 

1.4 

-8.917 

1.017 

1.2 

136.773 

-0.692 

1 .0 

76.907 

-0.002 

1 2.1 

67.161 

0.176 

2.0 

67.330 

0.222 

1.9 

206.614 

-1.341 

1.8 

152.547 

- 0.776 

1.7 

131.625 

-0.57? 

1 1*6 

145.547 

-0.747 

i 1.5 

-92. 146 

1.929 

1.4 

-1.436 

0.892 

1 .2 

2C3.5C3 

-1 .456 

1.0 

122.464 

-0.548 

2.1 

63.926 

0.152 

i 2.0 

85.353 

0.171 

1.9 

217.378 

-1.312 

1 .8 

163.986 

-0.748 

1.7 

143.412 

-C.552 

I 1 .6 

131.921 

-0.428 

1.5 

-30.193 

1 .387 

1.4 

20.559 

0.810 

1.2 

135.096 

-0.527 

1 .0 

1 13. 144 

-0.295 


0.000 

0.000 

0.004 

0.005 

0.003 

0.005 

-0.004 

- 0.002 

0.002 

0.000 


0.000 

0.000 

0.004 

0.002 

0.002 

0.002 

-0.005 

- 0.002 

0.004 

0.002 


0.000 

0.000 

0.004 

0.002 

0.002 

0.002 

-0.004 

- 0.002 

0.002 

0.001 
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Table 17. Least-squares Coefficients for Figure 17. 


Blade Pressure Ratio C Q 


1.7 

60.614 

1.6 

65.814 

1 .5 

60.475 

1.4 

56.899 

1.3 

73.524 

1.2 

69.041 

1.1 

46.823 

1 .0 

63.998 


C 1 

C 2 

C .094 

0.000 

0.178 

0.000 

0 . 200 

0.000 

0.215 

0.000 

0.110 

0.000 

0.131 

0.000 

0.245 

0.000 

0 . 122 

0.000 


1.7 


! 1.4 
1 1.3 
! 1.2 
1.1 
! 1.0 


65.368 

65.271 

56.964 

51.997 

68.328 

71.922 

43.439 

72.009 


G .154 
0. 154 
f - . 1 92 
0.216 
C . 11 ? 
0.088 
0.235 
0.069 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


1 • 7 62.379 

]•£ 98.090 

•5 78.639 

•4 72.564 

65.898 
•2 89.399 

1 - 1 68.292 

>•0 87.658 


0.137 

0.104 

0.145 

0.178 

0.096 

0.069 

0 . 17 ? 

0.059 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


24 


Overall 


A-welghted 


PNLT 


ORWMNAL PWJ * 

Of POOR QOAUPT 


Table 18. Least-squares Coefficients for Figure 


Blade Pressure Ratio 

1.7 
1.6 
1 .5 
1 .4 
1 .3 
t.2 
1.1 
1 .0 


88.675 
50.619 
-16.115 
-183.012 
-130.638 
-2.321 
-24 . G35 
-139.249 


0.048 

0.464 

1.213 

3.032 

2.379 

0.035 

1.0S8 

2.351 


1.7 

68.561 

1.6 

-61.205 

1 .5 

-91.536 

1.4 

-286.837 

1 .3 

-172.224 

1 .2 

-32.781 

1.1 

-87.264 

1 .0 

-296.666 


0.13T~ 
1.630 
1 . 985 
4. 128 

2.829 
1.183 

1.829 
4.115 


1-7 64.650 

]-6 -54.530 

•5 -78.668 

•j -185.250 

1*3 -87.300 

1-2 7.540 

- 1 9.925 

1*0 -1^5.854 


0.242 
1.735 
2.0C9 
3. 159 
2.045 
0.950 
0.933 
2.635 


C.000' 

- 0.001 

-C.003 

-0.008 

-C.006 

- 0.002 

-0.003 

-0.006 


C.00G' 

-0.004 

-0.005 

- 0.011 

-C.00G 

-0.003 

-0.005 

- 0.011 


c.oor 

-0.005 
-0.005 
-0.009 
-C.00G 
- 0.002 
-C. 002 
-0.007 
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Table 19. Least-squares Coefficients for Figure 19. 


Pressure Ratio 

C 0 

C 1 

C 2 

1 .5 

1 27 . C09 

-0.166 

C.00G 

1 .9 

115.319 

-0.106 

0.000 

1 .3 

58.692 

0.169 

G.00C 

1 .2 

90.938 

0.236 

0.000 

1.1 

90.532 

0.261 

G.OOG 

1 .0 

98.891 

0.239 

0.000 


1 .5 

117.110 

-0.191 

G.00C 

1 .9 

98.060 

-0.036 

0.000 

1 .3 

51 .320 

0.210 

G.OOG 

1 .2 

93.097 

0.252 

0.000 

1 . 1 

90.291 

0.258 

G.OOG 

1 .0 

98.508 

0.208 

0.000 

1 .5 

139.321 

-0.159 

g . oor 

1.9 

120.351 

-0.085 

0.000 

1 .3 

73.569 

0.162 

G.OOG 

t .2 

72.875 

0.161 

0.000 

1 . 1 

68. S3 3 

0.1 76 

G.OOG 

1 .0 

75.507 

0.133 

0.000 
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Microphone 2 

RPM 404., CollocHvo 1.5, BPR 2.1 

1/3 Octavo Band Data 

Standard Deviation 



Frequency, Hz 


Figure 4.- Typical average one- third octave *>and spectrum. 
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100 Ik 

Frequency, Hz 


Figure 5.- Chirp corrected spectrum. 
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Microphone 9 

RPM 497., Collective 1.5, BPR 1.7 

Measured Data 

Chirp Corrected Data 

Free-tield and Chirp Corrected Data 



Frequency, Hz 


Figure 6.- Free-field corrected spectrum. 
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Figure 7.- Blade pressure ratio trend curves for 404 rpm. 




Figure 7.- Continued. 





Microphone 3 

RPM = 404., Free— field Data 

■ Tone Corrected Perceived Noise Level 
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(c) PNLT results. 



Microphone 3 

RPM = 420., Free— field Data 

■ Sound Level 
Least— squares fit of order 
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Figure 8.- Blade pressure ratio trend curves for 420 rpm. 



Microphone 3 

RPM = 420., Free— field Data 

■ A— weighted Sound Level 
Least— squares fit of order 
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Figure 8.- Continued. 
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Figure 8.- Concluded* 
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Figure 9.- Blade pressure ratio trend curves for 458 rpm.j 



Microphone 3 

RPM = 458., Free— field Data 

■ A— weighted Sound Level 
Least— squares fit of order 
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Blade Pressure Ratio 



ORIGINAL PAGE IS 
OF POOR QUALITY 



41 


Figure 9.. Concluded. 



Microphone 3 

RPM = 497., Free— field Data 
■ Sound Level 
“ Least-squares fit of order 
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Figure 10.- Blade pressure ratio trend 


Microphone 3 

RPM ss 497., Free -field Data 
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Figure 10.- Continued. 



Microphone 3 

PPM = 497., Free— field Data 

■ Tone Corrected Perceived Noise Level 
Least-squares fit of order 2 
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Figure 10.- Concluded. 



Microphone 3 

RPM = 404., Free— field Doia 

■ Sound Level 
Least-squares fit of order 
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Figure 11.- Collective trend curves for 404 rpm. 



Microphone 3 

RPM = 404. , Free — field Data 

■ A— weighted Sound Level 
Least-squares fit of order 



Figure 11.- Continued 
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Figure 11.- Concluded. 


Microphone 3 

RPM = 420., Free- field Dafa 
■ Sound Level 

Least-squares fit of order 
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Figure 12.- Continued. 



Microphone 3 

RPM = 420., Free-field Data 

■ Tone Corrected Perceived Noise Level 
Least— squares fit of order 2 
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Figure 12.- Concluded. 



Microphone 3 

RPM = 458., Free— field Data 

■ Sound Level 
Least— squares fit of order 
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Figure 13.- Collective trend curves for 458 rpm. 



Microphone 3 

RPM = 458., Free— field Data 

■ A-weighted Sound Level 

Least— squares fit of order 
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Figure 13.- Continued. 



Microphone 3 

RPM = 458. v Free— field Data 

■ Tone Corrected Perceived Noise Level 
Least-squares fit of order 2 
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Figure 13.- Concluded. 


Microphone 3 

RPM = 497., Free— field Data 
■ Sound Level 

Least-squares fit of order 
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Figure 14 .- Collective trend curves for 497 



Microphone 3 

RPM = 497., Free— field Data 

■ A— weighted Sound Level 
Least-squares fit of order 
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Figure 14 .- Continued. 



Microphone 3 

RPM = 497., Free-field Data 

m Tone Corrected Perceived Noise Level 
Least-squares fit of order 2 
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Figure 14.- Concluded. 
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Figure 15.- Rotor tip speed trend curves for 0 deg. collective. 
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Figure 15.- Continued 


Microphone 3 

Collective = 0.0 deg. Free -field Data 

■ Tone Corrected Perceived Noise Level 
Least-squares fit of order 2 
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Figure 15.- Concluded. 
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Figure 16.- Rotor tip speed trend curves for 1.5 deg. collective. 




Microphone 3 

Collective =1.5 deg. Free— field Data 

■ Tone Corrected Perceived Noise Level 
Least— squares fit of order 2 
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Figure 16.- Concluded. 
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Figure 17.- Rotor tip speed trend curves for 3 deg. collective 
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Collective = 3.0 deg, Free-fi.ld Date 
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Figure 17.- Continued. 
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Figure 17.- Concluded. 
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Figure 18.- Rotor tip speed trend curves for 6 deg. collective. 
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Figure 18.- Continued. 



Microphone 3 

Collective = 6.0 deg, Free- field Data 

■ Tone Corrected Perceived Noise Level 
Leost-squares fit of order 2 
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Figure 18.- Concluded. 
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Figure 19.- Rotor tip speed trend curves for 8.5 deg. collective. 



Microphone 3 

Collective = 8.5 deg, Free-field Data 

■ A-weighted Sound Level 
Least— squares fit of order 
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Figure 19.- Continued. 
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Figure 19.- Concluded. 
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RPM s Collective ■ 3,0 deg, Bieoe Pressure Ratio 
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RPM m uQU, 9 Collective « 6,0 deo* Bia^* Pressure Ratio 
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RPM s «58.» Collective = 5.0 deo# Bied* Pressure Ratio 
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RPM a « 5 S , * Collective e 3.0 deg, Bia^e Pressure Ratio a 1 , 6 , ♦ Pitch 
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Blade treasure Ratio 
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Blarte Pressure Ratio * !«<»* 
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RPM a 458,, Collective a 6,0 deo* B^ad* Pressure Ratio 
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RPM a U56,# Collective * 6,0 deo# Bieefe Pressure Ratio 


4 


ftt. 


'/ 


I 

I 


t 


-J 

:\ 


‘J 


original 
of POO R 


PAQt » 

QUALITY 


1 


» . 


*P 

9 


C 

4 ) 

-O 

c 

3 

2 


I 

i -*-~*5jv>p'-<SK>,of^rv®rv<\jr^®— *e5in — >©cc5»ot'*-K>«j— ,~*0‘«Dsj0 k ^ amm m & ai in 

*-• i OMnK>^>flo^><s l inir»Ki^i/xci<5»®o k OJCOK>co«5«C'r^i!>ar^5rr^^5»r^ a^ivocnniAce 
iao > ®^<7*w(sej-»®Q®35SOQ0 k S0 k 0‘(Mr0 k 0‘0‘O‘^0‘a0 k (M>0‘0‘«ervN^ 

I v 4 p 4 «4 «-t «4 *4 *4 *4 «4 «4 M 

s 

|<00(V3SMO«e»9<ON^(VfA9inPO k H1(Mr4^H^^SIV?(VC^Hh(\|lAinMA 
•*■ I •«•••»••••••••••••,•»••••••••••••••••••• 

t &9rArviXmrO^KI«««rA^^IM9HNSfV'«e»SMnAMMAK(\|p4 

l min«« «<c s;r»i^«ur'aDV«o<i«ooa)a7(D(Dc<otCMD4>tt^r > ‘CNNN^)4>K(rG) 

| r 4 »4 

« 

i a o<MVfA^ g rv&MV9i09ain<ra ^^qin*4K)Mv«(v&s^sc *- <vm in ^bn 

oat 

i in-o^oeo- H ( ra>e^iVKMArv)0'®BPKsieo©ir?nvsAi^(ro‘(rN9e^Ha^in 
i NNN^^«'hcoO'«®o-fc/a oo > oa}cO(X>co<riOa;cz}NSNNN^^^)K)aQ 

i *-« — ■ 

i 

i wehKSN®H-«sK»^N>ofAQ9»(rpi\i<o«ei*eca ^in^osee^in^rvao 

• 

o- i a >oc ©*^>0 (\j®i\mca 30- -^crr^r^cT-r^r^f^r-irimrviruf^o* 0'0*a>r*r^90-iPcrr^r-mO' 
i r^ooo)cucoa>irco<0(oa>®eoa''<ot£Ni^Nr^NM^^^inin6)0‘0' 

• — 

i 

i v a ^K\G® m- -*>csiir>^.o«o®~*fuo- -o in h ^»^tnHiKUMA^c(v^w 



v> »r^e3a^rA^c‘^3KunNK>in^^atnin^^in-'SioaoKcinininrA«<\iMninAj<o 

* |inin4>'O^N>O^Nr»r^«£>r-flOtOCX)<U«©(rflO®«4MDKKI^NNS^N^-fll/Un6.0'0‘ 

• «Ni 

• 

ft 4>ft--*iPf\jiPr«-o-*rPiPiPiPco«cr^o t- — tc<ctf)^0irr^^NaNrA^Kunoc«i>j^« 

ft 

t cr — ip >o O' o aO'(L^(r^ina’ >c d &. o- — in i ^ e. a k k «v^ kw\.^ io 

i inin^«o«o^A-«>^NKNKNNa;a/K©Nr^^NKNKM^r^^«CNO^in(n3 c a> o^ 

' i i- 

i 

I J) Kl (L K K CT e CO *P 43 CD «— <T O WlAA;Ji<MJ‘^Xl^)-'(r3©-«»AinO‘AiCC^G.I\Jir'cC. NrH 


c 

c 

o 

x 

Q 

o 

c 

u 

X 


>o ft n Aif^ rs^m^oDaiPNh o'crr^or-owipo ki m w g cao'0'>orvr— o*o*kip»- 

• 3inmin^'Oinr'flor^r*r->ONf-NNM^NKr-NNKr>i-Nf^N^^^4)in3»ocacDO‘ 

• — • 

» 

i i/>a®K»(5Cv©h* — »co--»c^ ©^©mkimihkik k> pj ki h> m o ocorvr^orvoo <h aj o> ^ 

i 

IP ft K>CTCOrvjK»rOfPfPO" S S a M A G (MV® ^•©W'OK 7 3 tO Kl 9 9— *SG<rtPC>r\JKI«*4>KI 
i inirirc^vO^Nff r- r- <c r- c? «r> #- «c «o a: f^ccr-ft^r^f^r-r-r^i^r-r-r- ^©^inaGca 

I 

ft 

i © © in ©in © o r m n © s> 4) o o a* w n © ? © in « ^roo opnKiom^ivjNwg ra 

t 

9 i •^?in©r^o > s3©mG)©mam^uruosin^CMO‘©NinrN©iArotn<^(r9©39<Mn 
i '0©©©©©©i^©r-Kr-Nf-c®©®®so©©NSM^sNh*NNh.s^©inin®©0' 

R 

ft 

I — © mg ©r^9in©^-«inAJin®Q-r-3mi\jO‘^©Nsro©fA©K>-*®a*®Ki©Ai® 

i 

*P I CCei>rVJrPfVJ*OKl— >01—430 — »a «®GN®(rMn©QSC®N®N®N©KlN^^®KlS 
, t ©r^r^NKt^N©(^h>r^©©©©©o©©©©©©©©NSNr a >r > «h>h>hh-©©iP®o < ® 

i 

a 

i©e3nimoKim^csoN©inooM rf Mr(Mn©fnfninK>^f\)»-*K\Aj^.iniv<v©©fs(v«i)f\i 

i > # 

p i i a ® ei •-••^iv-4ftw ^kiokkis^qaiO' o ® © Ne ^«o is *<9 as a 4> — * 9 t- o* ip 9 

• r'®®©c®©®®®©cco'®0'0' ©^^©©©©©©©©©©©©MvK^tnsa® 

I *“• ■w* v 4 

I 

• ©oe jj 41 ® iv i-Kkronjtirvi-^ — t->or^eof\jo am » nj ru ru ip ® 

I,#*.*.,,.# 

« ft -P^J^h-lP^OCSJ— •r-*-4>*-*r*-K>M"lf\jKl*-*r\J~-'eCO“COOO«-*O k «DO'43Kl«>JlP«0>©«-*4)Cr , 4>4> 

• a: 03 CO OD <c> «3 <L cr M©a?acoaa‘0'0‘ cro'0'0'<DaDcoaocor^t-i— r^r— r-r^>o»O k c*i 

I •** 

I 

\ ? IP 

I Kl SJ •©M/WVK©PW©in©KQ©©RBQ©in4l®inAlK©Kl®Kin®(Sj«J 
n ft ip •«3-*r\i»-*pjr\jK» ^inocsA/OQinnjssm® • rv * • • • • • • • » m • *z 
I* ft 4> —» ' rufVKl01P>0*C«~, AA K» g m 4) ® K A<C G a. %T> 

I — • >4»4 Al 


A100 


u > 



ppm . «... toiip.ti.p p ««. »«.d. 

Meroohone Number 


ORIGINAL PAGE IS 
OF POOR QUALITY 


«vi i • 
**» • r\j 

I O' 


«a 


<*ao*-«K‘™o'* ) ^ D<or " r ^ r ^~ .... • • • * • • • • • * * — 

« 0 >rx, 4 n®m-<*>«*® ^ ^ o^ - ® ^ o^nj ^ ® in i- ^ ® ® ^ ^ ^ ^ ^ ^ ^ 


in 


— in s: (oKito : ^™~ 0 ". 




iiif " > " >i, '‘ r ’ s, "* ,0< " 

r - t* -+ a inc*'r-ruojin^i^«0Op ^intrmrur-f^^ 

r-^v«Ajfn^Da/vioc®^>* c ^ rvl ^ ;aCO, ^ l C^ c , ‘C# * • • * • • • * • • • • * * * J! 

^« a * a 2 £****"" 

HisTOSsjassaMffils 

- Al —^fQ®i 08 h-^f y -^ ,H * H ^^ ^ U^ Q CB Of* 

^^.r.rp^r.r.r.^.r.r.;^- ;;:;« , ;; 8 , ;.v; 5 * 

1 , „^.o - ^ r.r.r. s .r.r.r.~ r.°.r. 

s—sssiisss^ 

^K.i^PO^)S>«O^C‘^-f s -f 0f0 ^^ <l0<t>f ' l '^'^ <0 . ^ . , t * * • * • • * • • • • • * * 

is?S?£S5(SS55SSSSSS»S5S!?«SSSSSS^*2SS*»-« = «*« 

:s^. s :-sss«ss*ssuS5U5li**«2“ 

X* I ^ * *"* •*• 

» 


AT 01 



RPM * 456,* Collective a 6,0 deg* 0i«d« Preeeure Ratio 


4 


original w*8 

OF POOR QUAUTI 


• w«w<vws«ivja 
w I * 




IO 


i ^&M* ,, <ro^4«cc4>^'OrovKi^Kts«49Cc&i£(^iAea}ee(DNtPintorMeirefvi 
e&»«®®^a&^!SK^ & Qo®® S (jO'ea‘eeo'eeaee<>eeee«r©j\(Kirvj 


J ^® r 7^^^ l ' J ^ a ^rno fc ^N«eeo‘smr\iNeaiKN<vc8!jino'e 

i 


*"• ■ e<\HONo k ^-»K(\j»\i5)fne(v»vww(\iK^»ortK^fMrM^<v^»^(aer\ieh'tf'^iine9^ 

liO-O^^^NK(t;&.®oOar‘(Otf®<C«0<OflOC<Oa}flOfl)ft<OC<Cc£)®(ONNM<>oejO‘6i 


CtJ • 


ft ^^0‘^i/»* - *> 4 acD(C©eii k) h> 9 e 9 M 4 9 4 ) n •» (^ 


»0 ir» in 


»\irO|ON®sia)^a‘(\i5ir*. « ft- cr ft-aDft-ft-~in©)K3cj jvnjnj^&caoft-ftno a* JZ *> in rj 
l^r^h-NS({)h><D^a><O<O(OlCO<D<PCO0(D<t)0<O<(>(CC(OcOflOflD(Dh'l k >^ 4) e 6) e Ck 


«_ 

4> 

Jj 

E 

z 

© 

c 

o 

X 

a 

o 

«. 

u 

2: 


t tn rvi in Oft=j in in in ft- in in ms ^®^s«s>a'«DMoininK. 

I ©©axDflocoooa'NCa; cr © ^ a a <*0'a©©fi©©©©©©©©©©©NK^^^o > 

J *-* 

! ^ -inm a a ^oe ^vjn »vn rvio* — »-oorvi«in-oin'O<sr- 0 >~«m 

o • 
t 

ft _ 

J , ®0^®tnft>-RO-<anjKi^«-iin®njO‘ so ^^M^f\j^©rv«N®KiMKnr^4>f\j9nM/i 

a? ft 
ft 
ft 
• 
ft 
< 

■K* I 

ft 

\ | 

• 
ft 
ft 

-O ft 
I 
ft 
ft 
ft 
I 

in * 

• 
ft 
• 
t 
i 

9 ! £ £ £ iC 1C ^ ^ ~ ^ ® 13 * ^ ^ ^ 'O «j 9 in *6 a rirZ ni«& ©>’ rI ® 

ih-NKK^Nr-©a“r^r^^N©®®©©©©® > oNr-NNNN©r.Nfvr-r^o©2iCBO*a‘ 

ft 

m 

|ii,ii,i-«,ia- 2 i®'o:«a5ia?aS:SSSSS?:SSSS2SS2:2 , iS®^r 

I v. ^ «i w — v- «> v rny «m n m n m ki n« m j a ia ^ m . ■>% - 


in 

• 

nj 

• 

*c> 

9 

a* 

» • • • 

© s © G 

» 

• 

in 

• 

• • • • 

® Kun 9 

• 

0> 

• • 

?T ©> 

• • • 

ir» 9 k> 

9 

in 

m m 

99 — • 

m m 

O O 

0 O' r^. r^ in 

• • • 

9 m in gj 

• • • m 

ft- •©> r\j ft- 

© © 

ft- 

«© 

© 

h- ft- K £T 

ft- 


CO 

© © © 

03 

cc aj 

© © © 

03 

C 03 

07 CO 

ft- f- ft- ft- K ft- 

ft- ' O 0> 

in « o o 

99 

in 


O' 

a 

9 


cr 

a> 

99IT© 

O' 

in cc 

in nj fv 

in 

m ru 

O' -O 

6 

L 

P 

6 

6 

9 


® ©N Kl 



• 


• • • * 

• 

9 

» 

• • ■ ® 

9 

• • 

9 mm 

• 

• • 

«• W 




C? fO 

G 

0. 

cr 

in O' -o o 

K> 

ft- 

P^® ©N 


— O' 

O O 

o 

r- r- 

in in. 

ft— ft- rn (v •*■• <r 

<0*^-0 

© K> CG 9 

© © 

ft- 

-o 

© 

N © N © 

ft- 

ft- 

ft- 

K N 

«o 

00 ft- 

® K K 

ft- 

r- 

r- ft- 

ft— ft- ft-- ft*- ft— © 

-o -o m 

9 G © O 

c\J G 


IP 

CO 

in cl. m nj 

X 


nj 

03 cj ©> Kt 

r- 

CD — 

© K fO 

in 

fi & 

-C K> 

® O' 9 © G © 

a? «o cr 

9 P\l O' K> 

• • 

• 


• 

• • • • 

* 

9 

» 

• • • • 

* 

* • 

• • • 

• 

rn m 

* • 


» • • 


O' Kl 



© 

ftv' S0 K» CO 

m 

A J 

©) 

^ in 03 

O' 

cr cr 

9 Kl/1 

CD 

X O 

O' =9 

© ©rvt -«^c 

9 e »< 

Al w©(\| 

in © 

•n 


-© 

x> cd 

ft- 

r- 

ft- 

ft- ft- ft- r- 

ft- 

ft- ft- 

NNK 

ft^ 

r- 

r- n 

r- r- r- ft- r- 

-o in in 

3 <s 0 > cr 

s> in 

• • 

• 

• 

in 

• 

<o r- k> m 

ft> co 

o 

e © 

Kl 

in cr 

Kl f\J O' 

AJ 

in K> 

O' 99 

-0-0 0 S3 — • o 

99 f\j ao rn O' 03 03 

©G«M^^G(TNf\jrO 

a 

r- 

© Kl G © 

J 

fs gn s k inin 

9 1/3 ft- K lOMW&ffiMai/tirtNin 

r* r* r- r- 

n ©n a 

K 


a 

G C ©K 

a> 

© ©G © K 

ft*- 

ft- K h- N 

*— ft— ft— ft- ft— ft—- © © m 

S3 IS 0> O' 


nj 


i 
i 

v i 
• 

m • in 

i' i 

i 


CO tn <MI*~ 4 ■O-’CMT «K>©9^KWMrt^<Mnw^H«ini> ©9in©(V99K\^rUNIPff 
r-f'r^^-r-r^r'crc7-i^r^or-to<c<uiciioto«otX)x>f^r-r^r^i^.f-a3r-»^r^ r ^ r ^^ ) ^ ) 2isio-» 

*1^ ®' Xi ^ ''*<»' » sOBa-^-ssio^mmesiaN^fBMrto^rt, 
^^T^p^moor^njrofno — crrv>Oft-03r^(r®ft-ins* a ©^-tinn an ^ in 

1^*. Nt . r .KN©M®r-0®0‘ a c®©D©© fl0 ® flD(0c o (£! i 0(0<D 2sN®NN5SlSa'S 

i '^ t ^ , " ru, ^ o '^' oK '' c ‘A' jotn Ki»-«o'r-f^ro 

®®«,e«w®Q.®®®o-®a«®o-aao.®®SSS~®®SS®SS2;*!iS®^£ 

® «v .n ,n * - ® * -o * a- « * - o- ® - a w a „ >j®^K.«MS U .^s®rv,«®o-<v l n~^ 

— Bin® —•O' r- O' K»M\| IR m M «) 6 S'* « o 3K) — — - 

-»0‘e-o'0'0'0- 2 0'® 2 ®o'0'0-0'0'0'0'0'®£SSSSS?®^’®®£^2^5: ,B 

99 

2®S~i“IC~5KSSgS255!555Sg^5^?^‘.^?“?**5* 

<r« m 


CL 

40 


A102 



* «5/»», Collective = 6.0 deg, Bl« de Pre.euee Ratio a i, 6 , ♦ Pitch 

Microphone Nu*be r 


ORIGINAL PAGE 13 
OF POOR QUALITY 




iT» 


IV 




SSSESS K»SS»3;9;S»;;ssssSSS:sssf 


KNinrv««iniv 

N 'Jl IP m f<» ID 
N K <C & 


a 1 ^ « s - o « - «,» M ^ ^ w J s * * • ■ • • • • • * - * 

t * " * t * •: •: • •: •; ~ - ~ * *c * *c *: - - * ® ** • ^ *■ ^ - » -* » - * * ®* - - «. 

kio- in-*u>9ar>^rvnrifOO‘ ®rv>i 

scVcws^/tVss^^ 


'firv/coo N«8tp©q *n m « ~ ~ go <r>o-^9 -, 




MOeeKVC'fPfUIV/^KNKaiPO^Krvui 


io«sro «PiPNepg^)K)4)iP^^K>eieuO‘e, 


IP'0^'OlP'OiOKir , «-<0 : tlPlplVOKM(B/vi*e n! pk* k* * * * • * • • *••••• • • • » 

^ ^ ^•'l , * r : M :* »**«•►;-’« •»» • «W * « * . ^ „ iT « I 


ir^NNN«>«}r^N ~40-*~ 


.^.sJisssssssssss-s.g.jiSisssisssssssj 

""* Ki 


A103 



M I e f, oDh 0 ne Nu„b e i« 


l 




»/ 


ORIGINAL PAGE IS 
OF POOR QUALITY. 


CL 

I 


M 

O 


oc 


V 

c 


u 

4> 


o 

u 


<D 

in 


IL 

ft 


Ai ®. ® *":**;*- a. 

ssvvs s s ~ 

"• - 2 S s s' tes ~ sssi s- 32‘v 15} t v 

s *:v 2 S 5 :- 2 : 


I *?*:• *":***'•-. 




"i+zssstidizi 


r ' r '^>o-c^c.o:^ 

.; ww 

J ? , ® * 2 3 £ 3 £ £ 2 £ £ jf £ .* £ _* „* ^V* c* Iv i Kv * * * * * * 7 • • ■ « •> - e 

***> 4 ) ^IftlAK^ J * * * • • ♦ - - - **2 


[ l^<MnAl 3 o> N 'C*'CjiiT^ s<to . 

*F> I in 4n COisT® oT ^ ~ 

• • * • . . . •"* 


: 

i -fSffstfsssstssMsasV^.- vi”"’2:-:-J 

~* • ru K»K» ru ^ ^ * * * * * * . • m ~l «> ^ <y *v CO O* a ~ 

~~ ~ a" v -^‘*‘a-««: 1 c^ < :j-' 5 > 

*^fy 


A 1 04 


i 



ORIGINAL PAGE 13 
OF POOR QUALITY 


> O* »0 tf 3 


O 

o: 


•» 

O 


rf 

O 


« 

%> 

4 . 

D 

*> 

m 

v 

4 


r 2 = 2222 = 22 :i ::22 ~ — 

', o- . • * * * 

= :S22i52^ii2S2£2it£itSS!£2S = S--*--'‘-‘----2'2 

i N3C ^ar-« r>r> r.r." *. fJ - ~ * " *• 5 5 5 S ^ "• "v 2 - 5 i - ;* • 
-Is£?i!£ssisss5s» ?s5??s???- ‘**‘*** ,D """""' - - 



g • . _ _ . « *m . _■ /r a f\J 

| Kt 8 <S 3 


ff> I W 

I * ® " "* "** • a, „ ,0 K> f\J CO t/> Kl -• -* O' ® *» 

! ® « «* *“•» »®* ®* 2*1"^ • * * *^e?«V* kVVVV'vVs 

-S^222£22?2-SS--S5 2?SSSS«-----^^*“ ,te ** < *2*2 

zziHiiziz-zzzsszs "*' — 

\ „ ,v a- OL-^ u^ ^ ^ ~ c ^ r; « - ° 'i ^ ^ ^ i ^ ^ ^ ^ ^ J 

!5^^ri£s^K^* SJS - S2?S "^ SS "^" ,fc " 4,4,-,n,n5 * #> 



t> t— 

i rv n 

t> 

-O 

i r- r* 

X 

C ' 

i 

© 

D 

i 


* 

• — r 

CO 


a • 


4 X> 

1 G - 

«. 

C 

I r- r 

O 

Q 

1 

%t 

X 

1 

T 5 

C 

« oj ; 


0 

• • 

C 3 

l in 

i ru r 

* 

u 

i m < 

X 

-•- 

« 


X 

l 

N 


i =t i 



• * 

« 


I tO < 

> 


1 x> 



• 

*-< 


1 

O 


1 3 

4 


1 • 


Kl 

i 1 3 

•— 


1 K 

o 


1 

u 


1 



i in 


«> 

IP 


2. 

CL 

a 


~^2iii^S222SSSS£SS2?22^S-- — -----2'' 

;£s£££s<l[S£ £>2 ££££-£»£-« l/ '- tr - 

! iroaK,® j>a- o-f- * = ".^™~** 3 . <r .' < l <r . , '. 0 ‘. *»*••» 

~S5SS£sSSiS5S?SS?2?55S2S£S£.*------^ < - l = ^2 

• ~1 . . . * • ' ' * ^ S rv, ^ rv <r <r ^ * - o* * & «® £ « 

I ...c «-tnJ38ir>Al8CwK'88lP®®-J^*^ 

11 'C ^ 

I 


A105 



Hi c roohone NUf*be r 


*/ 


f 


original page JS 


o 






n 

o 

4 -* 

c 

at 


€> 

«- 

D 

m 

® 

® 


n 

« 

> 


o 

® 


o 

u 


«o 

m 

«* 

N 

X 

a 

a 


ifMK*es,^^oa«or^«>e?r»-0‘'>0‘rvifuruKiar\iK>c~K*o k *-tn*'r^ir*in-«*>csc/>«*'«ru*^® 



— • « m 9 s(\i9iM<CNui?irr\injAjr\jnjra^ao<oa in >o * > «> a in o* r\j 

i O'® h5ms)^s si^(ss -* es ® cs e, e* aieeair a O'^frao a<>0'^<ra®f>JSAj 

I 

I d(A®<-qAJ<VW®^CS4)fVfUKfMiJO l C)h*0‘0‘fVfU®®&»r^K;3 O a 
—• I • ••••••••••••••••*•••••••••*•••*•*•••••• 

I ®DO®^K®»-»r*f\jfv®K\C k rOrOKiinr^r-uig 9 inr r 'r\j«~*ruK>fn<s 9 9 

• — — 

i 

i 0h.(rru9i/>rv)si®m^®Ais<ofvinirtir)G^iM^K®ew®Q a k>r ^ A/fuK> ^in o a a 

si • 

i eL'~ir\jru~ 4 rvjro~ 4 trtr">' 0 'Oinsm~«r'ir\Mvr>j~ 4 C?'<s ^(n^rurvoj^^nsN^ira — «nn 

l ~+ «■• ^ 

i 

l in«K)r3QOM»<eoG?9 ru®fNir-T4399fMoip®r\i®® s 9 o ® s ® (V 

i 

a- i - ^ >o *q in cr ^ a iv^ro— • <ro‘ 0 'P^K> 0 ‘mePO*inK> 

i h*h-f^h.Nr-r>*®a oosod}®<ca > ®(Mro i c«o«; ® & o q 


® 9 
f- I 
4 > I 

in • 
a I 
Kt 9 

rj i 

<r-» | 

v a 

N a 

I • 9 


cs^rvi^^)eSr-.q^.GDf\jr-^ 0 'ccR^(T'ccK\^*h- 0 k or-»^AjCk, 3 -'SK)r-®iP>ccw 0 -® 


9 inAJ®FrK>®^(VN^(\)Or^a 

®>o^-o^NNKo k Nr«*cur**ttj®®®atteccur«®®c®®^r>-NKS®’Okn^(ra > 


h- in fvi O' ki c -4 3 rv n ki r* k> ® a- rj c (mp 3 -*^ir>i*nkrir*^oc'fuo r'»inf 59 C^r--'*o 


r^OA.-rvjKi^u’OH^irrh-a cc it ki i »v p 6 \ah-«ciT'hh-Kifv--o^^^ .£ k> o q 
^)^r-r-r«.r-r-r«-a;r-p^r-h-r-^p^<x>co<Cfica;«jcor-r-f^r^r > -r-r-r-r^-oO'Ckriy&® 0 ‘ 


®P-Ajl^KmG®K®q®arvj^O— «^GMKa&OfVJ&®Krv;^OK>0 , K'iOrO< < P-UMr 


q4)O4P‘®NOjSK'f\j^^^^)«0r4-. '6, Off t O' vO -C IP 9 ^N(\j^^<ClTO fVtf^^-r-rvj 
«£> «£> "O *0 4) 4> 'ONCI^Nh-Nr-Nh-0D®CNP^P*'r'NNh"Nr*-h-NKN^)^irina G. CO O' 


O'p'fOrooqfMcoqsc ^o3a^K^-<cq q ki m k> q o «o*4qr^®*4«-*ina 9 ® «« 


'O w o q in c k -o <\i ki q lo m c«j o r\j ro o rv ® <n *c in in r^ r- qfnm^cfnqir q er, 4> 
in x x o x ^)«6Nor-N®N®tONcc®« f-a,t"-r-f^r-r-r— f'-r-r-r'-r-r-'4>X)in9r*coo 


p 3 ®oto^NK^m®inN^^^q©oB®inNOin»o®<v-/)iraofu^f\j^R<\jin^^ 


ru ki in ,o =3 ^in^»op'in®-CMnj^in 9 »n r*- iu ^ <© <x> r-*- 9 f*>» >o in x> 9 ru r^ r\j rj x> -* o 

p-KNKNh-N<co r~«r^cor^fOcoci>a 3 co*Deo«®€Off'r^r^r^r^ n © n k h* h* r*- 43 x x> *2 o o 


O'qOKqqjMc^ci/MrrncpisKwijfvjKi&^O' ® 

in 4> a> •> ® & ® ® q m o gd 9 — • xj a. r o «-• k o 4>inror\jru—*~*nj — e; & o « — <o —• o in in 
h- h- P ‘-N®h>®(Vfi 0 N®®O®®O®OO®®®®®®®®®®®®h>h<N<£®CbO M 

q cao“ 9 f\j q qwsin -c 9 qRRiRKiqrvK)Mripm«hPt« 3 niKiRM) 

N N C R; (T O' O 9 h- O <0 <0 RJ 5 C. ^ M Kl n> s, B h- 9 qKwvruKif\jnjf\j»-*o 9 

®®®0®l®OR®®0®OOOOOOOOC®®®®C®®®ar®®SN^Or40(S 


®®Roinnj-oqinr-^^&fflqO'N®^^in«s^<ocmmN^Kio®f\jocC'OinfO 


w Kun a 9 9 a®oHu\jo-^MrtKunainaruKR«ointn<M^^o *o m 

ooo'o'oo'oocioooooo'oooocroooc®®®®®^^^ 


— O 3 O -*<!>—• 

od r* r- x> ««• o* -• 


in ijfjjrjjrjr 

m fw •^>KinriiR,parOK®irR'®RKK>f 8 NNRin^Rir'fyp»>( , ainfs.Rine;oj<_i 
in *co— *ru— *rijf\;Ki 9 in-c«c®nj^ciinr\jKG:fnro • r\j • « • • • • • • • « • .2 ja 

-c /— • • (xnjK>9iro«c— . ««^ru<V'Ki9ir « c & ai « k a <0 

•"• «4 *4 44 ru 


AT 06 


fci 


i 



* 


ORIGINAL PAGE IS 
OF POOR QUALITY 


N 

O 


* 

ct 

* 

L. 

3 

m 


a 

m 


t* 

tt 

TJ 

O 

A 

19 

4 » 

> 


U 

L 


O 

u 


in 


x 

CL 

<r 




I «J in M g ^ ^ ^ »4 

w j! # * * * • • • • * • # . % ^ 

*• .V* ®* J I* *V J " / *V ^ “ * * • ' ’Z *. ®. * * "1 ~ - « - «* • ® e w m * - 2 « * 
r ~^S««S- S5SS .^ 

i <r cr> »a ai a . . ^ wCr<r 


t» 

-O 

A 

3 

X 

«> 

c 

o 

XL 

a 

o 

A. 

u 




^'^'^m;.;,';;:** • * - ■ • ‘C a . t ^ ^ ^ ^ ^ ^ ^ r„ K ^ a 

:• — 

« ; « - J 5 ^ J ^ ^ " r; " a — ^ ^ ^ ^ 4/1 ^ '» 

• “■ "° ** * * * * ^ °- - ^ • - £ ~ « s £ X Z ££ £ £ ® £ ;• * £ £ £ « *V ,* ®W ®V 

| ^r>|v r . SS(0 ^ in9 

»«r 0 » 


~ i 2 } " I* 3 SjS^vj "• ? 2 “• "? " *°- * "“:r.r.' , /. f -.r s ^-«>Kl 
— S-*" S?£SSS5SSS2SSS3S 2 ;V;S^SS5V. 

*• ! K%Vv“Kv V.-®. -« 

- .* « SSiJiiJiiJjJ* j »•«*«-•• «¥*»«. win<ow . ^ 2 

^ | ^ ^ ^ •*• ^ «4 

? .*, “'I® ”^~£ 25 £ 2 ££;CS£*££S££ 

. 

•* f\i 


A 1 07 



n aSb,, Collective * 6,5 deg, Preeture Retlo 


■t 




0W6WM. 

OF POOR Q uftL " 




S 


ti- 


ll 


I 

i t/>ioi->K>ru^^>rvj — crin«Oro^N06>conD rumir*ruinfv/fnaf^r-t'-anru>oe~0"^<\jr'-*-*ins> 

ru 

i ^^R«0‘a'®>00 k w^^inKNi^r^'0a k ©cc«0«'05MVAjin^KixirAJC i r^^©<\»K5 
i«®0 k <0««^0‘fi)0 , <r&0‘ta'0‘C'<r(ra0 k oa0‘0'0'0‘0 k ^0 i 0 i a(M0©c;©rti&«-» 

| H «4 *1 •«l 

I 

i <o m i*. ^ s ^ wru oina ® ^ 

— « i *••*•••••••••••••*»••*•••••••••••■*•••••* 

— > aiAKW , \;^'^6i’C«o-o^»N?iir^ajfV’i>K)rvif\ir^^«^^rv^-cNffi^<VJ^Kr\jr*Aio k 

i t/>(nir<c«ONO<o«aNr^O'Nica>(Da}«oflOcca)( 0 «MC«oco«Nr‘. r^Kt^NK^O'O&a a* 

• -* 

• 

1 S.«QV 30 , C'(VJ?HO?f 97 Nf 0 ^-«®©(\JK 1 ^ninJ 3 5 J 4 ) 3 (S)^ 0 L Kt 0 k C'K»* 4 f 0 ^)g 

© I ♦••♦•.•-••**•• «••«•••>• 

I (DfBO^^K)^rVJNM}* 4 NX & O' aO' 0 ‘ffaHn?l\l'S 9 0 k K 4 m(VK)H^( 0 ( 0 ^^ 

i ^r-i^^i^f^^ctoi^f-aco^o-acrtccocccoaD «o co<D©cor-NKr-Nr-^^iniPta‘S 

« — • — • 

i 

i in ru ea <30 x> zs ctcok^nO— *-* tnm<viof^-»-*r^ir»«Dru»-«K*— -c «o a m 53 «o <&. o m ao o- ® 



> • -«^>o^KS>osr 03 hK'. ^fv(voocoNrvN^ 4 ),fn^^O‘a<rL/t 3 KiO' cj^.m j a? rn w 

I <o o x <o^r>>CNar-r-oajO'0 L c&aJttflo<o<oa>ajco<o<cr*r»h-NKr-^^xM/unei.a , Kj 


(L 

4 > 

J 3 

€ 

3 


*» 

C 

o 

r 

G 

O 

*- 

U 


I 

4 aci^-rur-tr ^)in-c^ftih*iAC haoNNGi^N-OKifnq^^a^roato^-o^o- f\» •* 

i *••••»•••>•••••••••••••••*••••■••■«•«««»» 

bp i iMinK^ro^ruN k> ki in <\j n som^=J 4 ninin*rin»'»-* 0 'cG»*wi , ^K>ru«“*<r' zt <o -o in cr ru O' 

• in!/ 3 ip<o«<o^)Nff f^r-af-coto«D<f co©coco®(o©«Dr'f^NNKf-r*^>oir>'nir»®o > (y 

i — 

i 

i NK»irxjf-NNMr\sO^«OKN r- ^lorv-tio^^Ajaj^-ocj^ ^ ^fiooi^anjtn&a s, 

■ 

r- f Nat c 3 ^j^.ir-^njruir — <1. a -<j k so — o 0 o -i: r- in ca j tn ret * ki o 4 c fo in 
1 Jun J , »vC-o> 0 ’Cr*o , h-h-aj^r^i‘'f^cocor^(Oh-NrvKi^r'h‘Kr'N^<jO-cinifia ? sooo^ 
* • • — 

• 

I K. — • O KlKMtMnaONAl^O; - 43 ^<OBCP*-=>C <c x» 0 in cv nO r a t^ Al 9 m fVJ M <V1 O' C R 

I 

wo « ru^r ^ooDR'ccr- — r~ <£• 0 f^oir a co 0 co f"- ^ ^ n it in 4 r^cj eecDf'njar^h-njo.nru 

t inu'imo^tftmNccK^a in ^ ^ a c a 

1 

1 

I ^QK\r-<IO‘»ONAJdN(SGO‘Ge\I^Ot^<M/'N^= r •-Klr-'ON ^ oc a — * in in k» m 



in 1 flo s nj — 43 (o to n N^r-ro^f\jK>ruruKi^oin^ ^^rvi-o^*cr a* s> 


X I 

• on r~ <r a r\nr f»irO'Nroo k inBtnK)^)in(Mro‘ajin 3 eM/MMA^®’ 0 (Mr»Na 4 > 

t *••>•• * 

^ 1 vO o co ru "O - min-»grft>R.K>fwr^o- AjocoAj<£'tfi^in«i>ip^iirir {Mor-^'-«<oa><o^f^^ 
1 in in in >0 o-o^-aNNflONco(X)r«flotONcONNNN^^Nf-N >o«d -o in in in ® <0 o- 

v •-* 

1 

1 r- r- — • in —• *n oerr-^'— •eDsin—'inr''-— «--.r~~t^»'-®i 5 )mr-mo' 0 rvi< 3 >i)--*in^i 3 r:ars> 



k, 1 grni/ih->o«PN 6 :fOroinvOcyrvii^N^ro>o>oinKirjO'*?a)SO'Oi\i^^Nf<unn 5 >^^co 
I sO >0 >0 >0 J)^)r**eONh‘(tHCO k ©flO<C<OH)cO©«OoOKoOF'*Kh.N|vr« fc ts.^^)UM/\ine 3 aa 

I — 

I 

1 os — « cd po r> — ■» rvj 0 m a> it. o vO ir a co ^ -c 3 oina ru 0 ct *-* 0 *-• rvi «•« co r*» 

| 

rv 1 5 ininN 4 »^s<CN®^^gAjo>® 0 'Kff dooininninjeva «® 3 oki® 

1 Nh-Kr-Nf^rvNrjh (CO'CaiOOaOCeOcOBffJitiOCNKNNt-N-lUUJininCO s 

I m* 

• 

1 o m cr ^ o ki rh Qh-i\M>^arvjio»-'R 4 jNir‘^Ai’OS*h*^fu«KiAO' — •o^ojmto^r'^o 


^ir^^^sco&S(MON 3 ^^ 0 ‘N 4 )HN 9 in®iowo < MnfO 
I CO <30 CO CO QO ^ (O CU a- CO (O a ®O k O l O , O‘fOO'O'*tB®®fl 0 CNSN» k -^^ 4 >r“O O in S O' SI 

I *-• *4 

» 

\ I in 

•# c in jfun^in' 0 <rea^«F 9 tp 1 « tv w s • ru ^ • • • • • « • • • • » z j cl 

x* l 4> ' v-# ^ ^ u> 'fi © •-. • ^ /v rv k» j it ^ fj i t a. 01 

• -* •* ^ *+ m 


aio8 


1 

ri *' 



®.s d*Q , Bta d e Pleasure R,t<o 

•“ODSorte Number 


ORIGINAL PAGE IS 
OF POOR QUALITY 


V 

> 


V 

* 


o 

u 


CO 

in 


x 

a 

«r 


|........ec» CSS sSs .. S3s -- ^ v . 5 

immmmmmamm 

- 1 ^ i ^ f s - .^- £ - :- 2 1- r- :- -- r- 5 :- :- 5 3 ^ ^ ^ =, .. r 




<© » « W ^ ^ K ^ ^ ^ • • - * 


{--Msssrsssi:**^ 

in in q ki css « 

* CO- 

^^■°' 0 ^^^r a SX' 


l a . ro . K :® ~ ® ^ - - - o ^ 




- 1 i«rVi~V^ 252 :-^ 2 ^ 

: v:v>*«— 


— » ** <r an! fC * * • • < ^^^1°L^I fS l at i^ fVOJiD «>^ ~ 

.^•.SteSSSssjgsj^ 

&'->s s - 2 a&»»SM: Sg 5 s^ 

•*<-— i 5 a w 


A] 09 



PPM a «58., Collective * 8.5 deg, 8ia 4 e Pressure Ratio 


ORIGINAL PAGE IS 
OF POOR QUALITY 


" * .* « « <, <, « * ^ ^ «, ^ • « «.- . « «, ,. «. * s s ; s £ s £ :: £ £ ^ ^ • 2 5 $» « 

®frff0'&»S(\)ir(M,(H0«0'--R-«i*»ift-, • * * • • • • • • • • a • a 

* » « * * a, ^ ^ * «* rj « r;r r r r r , , s s , ; 

^ «<o<o.«> *«*. £ ^55® ££?S 

**' c '°** 2Z* ?££££££ 5 iiiji iiij? 
SSJSS3fSr^SS5:SS!^£S5S5:2:Kr£^riSrsi3S«MS*iy 
«? 3 "• "- ^ ~- "• 5 2 "• "• "• * "• ^ "• ~- "• ”• *• 3 ~- ”• *■ s z- ~- ”• ~ '• '• ’ “• ’• ”• "- " “ "• 

na^aaaa^. . a a » ^ • j^£ • J • • a * a ► a ; aa _ a j, 

* i w . *: t r ~ ~ •: ~ • ■ ^ - « • * * •« - * « * •* ; « • ** ~ ~ ^ ^ ^ « „ * * * ^ « 

■ * K . “i * ^ : * "i *. *. i “i “: : • • *: ® * ; » ; ® » - ; ~ • - «* » • ^ « * -» • «» * - *> ^ „ I ^ . 

:-;v:v.:-:-r^^^ 


1 •* «M 

— «»•*•« •-<*,*,« i^l~ > % 

r \ 1 



PPH . 058 . . Collective * 8.5 Oeq, ei'ad* Pre.eure Retie- 

Mlefoohone Number* 


ORIGINAL PAGE 13 
OF POOR QUALITY 


• - o- a « — o « «, * *. ^ * «* ~ ® ^ * * >~ m * " - * • - ~ *. \ m J ~ J ^ 

- ISS l ’2S2£S2|2S£££22£S®®®®‘®®®®®« , ^® , ^ r * 4> '*2 0 ‘2 
2 


in 


Kl 


■ • * • • * • • • • * • • • * * * J? ,r\ +*. r*~ nAHL6v6»®®^ :r 5 > '^ 0,h ' K ^ <,k 

• 2S2**£;:££££S22;££S£®®®®«®®®®®® r -*~ r ~^*" 0 ‘''‘ 0 2 0 ‘ 0 ‘ 

i =, • ~ j 

• • • • • • * • • * • • • • ; * *,* ajJ jTinir 

i SS22S£S££2E:££ SS2£®®®®®“« ® -------- **''“''® aa 

i -®~^®-r : <> n ®u : ^®~r ; ^®- : H : c tS ,r : ^- : 

I * • mm m • • • • • • • * • • * * ** - ickIM^K If, 3»n^<Vl^^* ,k;:,ai,Viaft ' ,t,; I 

*^ir.o-£ino £££® £r^r-f^r^r-r- 4> ^> in in <* ® 

* . • • • • • • - * • • * * 

• • • • * • • • • • * * * * * • • • • \ JJK3inKinini^^®s>®^ c ' A,K,,v i N 

\r it it — 

• • • • * * • * * • • * * •****. .^ ru ^r 2c r>r«-'C>Lnf^«orAK»Ki-”»cr « co=i ^ 

^ - • - * * ~ ® °1® 2 *. } j ^ ^ 2 2 a a ® ®V ® * w a • - rT * - 

**;:££££££ £££®®2££££®®®®®®® , '-^®^'‘~ , ‘~ r ~^ ,0 ' 0 '‘ > 2° 2 

(C-.otf-j'O® — asff^Nime® ®. 1 . . . . . . . . . • * • • • • • • • *** 

2;2SSSSS®|S®S2®®®o-o- 0 -a®®®®®®®®®® , -® r ' r ' r '-®‘ n S a S 

• • • • • • • » • • • • * * * *r<af> lA IP <\MS O 1 »S l“- ** AJ =J ID *- -~ **> CT A- ;£> 

S2S22S2»®S2a®a^?o-o-aao-»®«®®®*-®'-*-''»' , -^ r '- e S 0 2 

«p« 

4n^oo-rjwAjfVifA^in^a> *> 

41 r - ^ •"* ^ *M 


All 1 



5 Bfacfe Preaaure Ratio 

DhAn* dl.. k . ' W 


fc 


V 


•4 


ORIGINAL PAGE IS 
Of- POOR QUALITY 


^ O' ® m m j\ »t rf /v * • ■ • • • • m m m _ 'O G •«» «« S) ^ r*i m #x. 

• -*C«c>oror * • 

Jnn^::::::;;;::;;:! 

-jS5S5S S «S« 5 V s - is - s v.. a .^ 

-j«S«£.-KW«^ 


r ~ ^ e s E . . s:?g^y 5 - .-„--- * °v^v 


o 

t 

3 

f 


• * .no- _ •- »- « « * «* , k<do . 

*•- =f I «T JT^T * * * * * • • * • 


u 

t> 


o 

o 


v> 

m 


T 

<V 

tt 


-jsssi-sstVsV^^^ 

~ j ^ i i s £ - 5 = 5 1 2- f r- :- s ;- :- :- ^ ^ - £ : :■ r- r- S:- i 

-^m^rnr^rm^i 

I ^ — cr «£ 

M (S •'COlAftlWirv--. w w „ _ . 


i5"> 5 .s s s«*sassss5g£ 5 sss 5 sass«s« 


— « W ^ » A> -fi f: a ia 

•■* »-* f\j 


Ana 



RpM ■ Collective s 3,5 deg# Peesiuee Ratio 


ORiGiNAL PAG7 !5 
OF POOR QUALITY 




in 


x» 

t 


*» 

c 

o 

Q 

O 


»- iua m ir» <# co <c n x> ^ Mn ifiir \ ^ p; «i s. n r*. xj O'eNacir io^air « oro 

<r <s» ** » ci k <®tS)^we > .^c;G;R i v^f;f;fita^6)(s.(#c#eo‘eeeO‘0'O k C k O'eoM^*v 

•HI v« —* •>* — • »hi w« —* »-• —t «r-» «h* **• »-« *H »— * •»« w-» «HI — • «H — • v4 

*4<\iMne MO*®rwKi«a«-*>oK»/\asfsiWf , i^»oKKO' x> *> tj n >o «o it o* x> nj —• e* 
iM^ffKcrK^Nrorvia — o 3 « it T)inaN 4M) <fiiTur> ^ a 

x> x> x> ^-ON-rH©B.<oKa s«'<t«'(ftf)c<oi©<oc*<oiOioco<ccD®®®r-r k 'f^-c«HO& 

•-* • 

in*in^KM/ur^N<rtf\ino‘ 0 ‘inir» 3 (v;in-'^M^c^Aic^c k ^^inKun«oir^wQ^ 

rO 3 IP KMT IT 3 -.I'lMTlAtfMSiW^^MAIAi^KS. X s£>^» CJ Oi tO — — T. P j f . in in *- <D m 

«<fifuo«oitioaptfMr»a©eeo' aaeaaeiMRiccoa itMD(0«)<;<CKK/i«*4 0 ^ 

—•CO 4)IA3in^lA(9 ^ w — »*- X> CO MS Kl Oja O rM <C lA f\i 4 ^3 (V 4 -"t 4 AJ C' -O ^ N 

sOn»nn rs? <*> in 4fviO'fvca;M-is^i<j<rNKiA3Kif\,Nrys<5iaNi O' cj — « 0 x> m 
k h N^ooiHflOri^ioonitiff/cpcr ooo a<riD(LS'(t(Occtoa)(Ocohh-Nii,o^csO'G 
—• — * — 

&<•"*«£ 4 m^«ctn^r<r»nx> — 4^<v^y«rr-x>a ^ ip s 4 at* 4 k — • oj or cd o kma&km# r- 40 

in mp O' ru >0 — • no oj cr ^ g* in x> «m'«on4)^kup^^s» ~H«C‘f‘-r^int\jx>i\icat'- =3 o 
4)4>r-T)NKh-p-a-r-r^<DiotO‘oiD<r(Cir»tf)iocciO«c<offiiOflO(or^Kr--r»h.4)4)4)f5oa 

^r-< 

0 'h-Aj&«m(\i 4 *Hrp»P 4 X) o o O' <n — to is O' rj O' in 4 — • — « x> in r: 4 h- in •- 4 <h x 4 ^ n 

r^o a ip <v h ft 4 ) « 4 rva 4 if f r- n 4 iv r\ir't>aci^«oirKAjc.|H<HU xip fv u> 

4J'0Sr*r^r^f^M£JNf'^Kfl-C0<C®c0c04)<t)CC0P-f-r-Kt'^P*Nr^h->04)lP4C 1 .'OO' 

1 «- 

IP At IP r- — O ;af\jC\)X>«-*r^eL.'X?K. Sf OK)£OPH4A)^vn&'hH«« V 44Mn<OM^O'0- 

x> — 1 1 t; kin 5 ip ki ® p 4 h- ki ® «c is ki rvi p- n © — cc r- p p 45 «o f\i m a p r; rvi 4 ^ co m 

in ^ h 4>at»»aNflfi|^»^NNr«*KiD«0<O«OS®h-«Nr^KSNt^rHh.r^T>X-ClP4 OOCOO' 

— 4 

ri®^ 0 '« 3 PP 4 C 0 ^(^fPW 4 »MPj ®4 X> »-0 r\| Pi — • in O m ^3 — IM3N 3 r>. f\l f\i «> IP IP (p 4 

4Pf^r-KAJ44^4)iPv. * — • — . (MAI(#H«KaM>«'Oa««13KlfO^ '(D n 4 P 4 «n T) 

in x ^x-osoPMph a) co « or c nr- co n r-r-r-p~r-r-r-p-r-x>x m ?j c^«^o* 

O IM4SK)«VNlPPS»H4)f\l® ^rj^pmrj^r;j)4 Pi CD O <CWV IP <0 p N) Kl 34 — • PS — * CO 4 -- • 

mr- ii Pi— xmi^^xinrur^— •— •— »cD<D«ococ53PvXxx54rrur-rvip,'x-^*cr 
^U)NM^M'*«o(rf'K wsco<o®<ta>ii©io©iOKiHrHp*©iCNSNNs x x) x> ri o o 

4rP4lPP-Pj®0«HSXflOO' O 4 S O' — ♦ f- X) in rO X» O — • eg -* « — >ffi^)cCPiQflOO 4f5f\]iPO' 

ppaoT)PK®0'4ipr-®4Ais{tr:0'SiO'«oppr\jmfvi-HH*^r:o'eiO'PN4tf)o , PiP 

Kh.f^NKr^r*.<rCi.0CP-C«00'C0O'0'C0'®e0i0C0flCJ®««0«O«0KONN^^)p{S0'(8 

— • H 

4 -o MO 1 Xi nj ao ru o — O' -h 4 — * cu 0 CKitoa)aiO'AsoO'MS)e.’'MC(PKio,£)a' 4 f\i 4 m 3 

4 KUP P 4 4 KIKB cnmXIK. — »rvj^lf\jrM— •or-l*' CT 4PIKllOKW\ll\|lP*-a4NfJ^Ne 

ecotronoicffiO'RaitfjC'CDO'O' o 0 a o 0 '®®<rco®®eu®c®®®©Nh- xi x> — » o ^ 


X) Kl 6MP O -*IP M 45 ® O' AJIPlPK M O' IP h* CO Alft 4}MD<9a^XAI4MV(VlQ}M\)G4 


Cl4P4fP4KI«®4^0 ^P4PX4P4f\J-*CTi34)4f\iAJ(VjC^K4 X>— •GiinO'fVlCr — t 
0'00'0'P(MMM9 0 0'0'0'0'0'0'0'00'0'00'0'®®«®®®IOPPN®CON>1)^0'-' 




»n po •«Rippi(myinsipn^ne&p;r9(9QRtP«(?ip(M(usiP6'Mir. cri j< J 

m •CD^AlHtlMI\»fP4lP'0»©f\lXCi.lPfUK^iP® • fV • • « * • » » * • « * • Z _i IL 

x) 1 «h — r — — pjAi^amxir * *hi\}Ivk'41px®R(\jxPv o. tn 

•“• ***•—•—• f\j 


A113 



^eroohone Wy P b*, 


ORIGINAL PAGE 18 
OF POOR QUALITY 


IK 

O 


e_ 

3 


0 

A. 

C\. 


0 

> 


o 

u 


M ^ fA f) i* R 

^ t **•••*# ^ ^1 O' d |/> g ^4 M. _ 

• ’~- O'wo-o-o a®®*®*,.*® 

" I ^ 1 2 2 -f S s £ s - s - £ ^ 2 :- J -- ^ 2 J “: 5 

5 Kfssssts5v3:-:v:-s;:-:-:-:v;^^-^'.^- 

:-— .^1' s **' '“ssssstssssst. wssas=Yt 


5??rs£sssi^s‘r ,! *-"** 7 "'"**““ 

- } ss-sf f f = s^5rVs-/;^s‘5sv5svS5^^ 

S'.V.-:-.-.----,....;.. — — ... 

fssssssissss : .-sskskcs-ssssws 

.• . .”‘^ N "" , ’ ft '<np^ co 


Mid ^ CM( , k o+wnaf 5 

1 ••••••,,,^ S ' t,, ’® 5 «(MS« • tn ® .« »o *"* *" 

‘ * • - • ^ ^ ^ 'C ~ ^ ^ ^ -f i, oj „ „ * 

t* ^ ~ ^ ~ • • • * « • • . * _ 




a <*■* w ~ is cr 

1 • • • 

tn • d o k 


a 


a 

a 


• « =. r, cloa » 

• * * «> o in ^ 

“ i s « * : i i s « » ? *• | 1 :• :■ :• s :• ;• :• :• ;• : ;• ;. s ;. :• ;. ;. ;. - : . - -. -. ~ »; ... ;; 

l ~* o ®®®® s0a , a)CD<oa3 £5».-<> f ^ K ,. r , XJO . ln 

* *•••**,. ^ •“• 

I ^ ^^^ r ' r ''O-0lA</.«o. c , 

5.^, ^_ B •■onMT(vr« 1 „. ~ 


I 
i 


=.;«*--r.- M «„. ~-Bmmimmn=- 

W% *m$ f\l 


V) 


A114 



Slade Pr***^ 


ORIGINAL PAGE IS 
OF POOR QUALITY 


. _ a . ^ “* *• 1 1 * 2 S 

m • ••• X 2 a ^ ~ * S ® 5 £ S ? S W ® S^o- a- » * » S® 1 * 

*S5252S^53S2S22£fss2issssss*ss=c:ffS5»*-.=-a 


■e — ^ -* "l® 

'iifssissssss 


• a _~ e : 3 . r :.* - • 


4 > 

x> 

f 

3 

Z 

• 

C 

o 

X 

Q 

O 

i- 

u 


y 4 <o a •*^^<YO-r-aiXcrr- 



-JESS* 5 *^*®*®^* 

» i 


in 


Smks3SS«ss*~ ...— - mm 

" l SSSSSS^*. 

1 vw;.s;^ 

-SKSSiSSSS^-— >-- .e.eM..rr. , i 

i£i«S«ff5 -- 5 - s ^ s 


^ i ^ ® 

N I ^ »*> 

x» i •© 

i 


.» 

•n 


A11S 



■' 5 "' 

"'""‘•-I Hu.b.r 


4 


ORIGINAL PAGE IS 
OF POOR QUALITY 


Ai 


> 


u 

(I 


o 

u 


O' 


x: 

a 

a 


** v 




3355 ;v.---....„ ’::* c -- SSs ««sk: 5 w- 


SSlSSSSSto'VW^v^ 

^ > ^ > ' 0I ^° * 3 ^*^ *• *• * 2 * 

a ° fl Looo«o«o^ r ^^fy , ^^t^r.es ,© 

» -• « -* <? ~ :*:•:•;•:* ^ 

•^ B .“^^ OSSOs . 8B8 — 

••.-....V.V.V. 

CO 3 tO fO I n M _ 


IT* 


Kl 


Ai 


\ 

A# 

X- 


t 

O' • 
• 
I 
t 
I 
V 

o | 

I 
« 

t 
• 

I 
t 
I 
f 
I 

1 f 
• 

9 
f 
• 

» 

I 
I 


? gt ’**s: 2 sisii: 




s * 53 i *$ is ^Vi^-:v:-:v:-:- ^ ;. - 

- ^ ^ 2 « &?. ■»•.*. jf j s :- ; v : r-r- ;-:■ ~ , . . ; _ 

*«s SM . s v, 


SKSSS^ 

T: “■'•“ SMss «ssssssssV 


ssMsssYsVe-*^ 

- - * - s s s E s s s . ifeVyjvr-jvvv *. --. ». - 

— «— -sss 5 « 36 s=V: 

- ~ * * - *» ^ * « ® »C 2 c* 2 -* « 

^ ~ ~+ r\j c 


AI16 



Repeats RPM 3 Collective * 0,0 deO* B1 * de Preaaure Ratio 

Microphone Nu*be r 


4 




'/ 


ORIGINAL PAGE IS 
OF POOR QUALITY 


M 


in 


ru 


- - » - •- ~ » * «* » o- - * • ; « : - «* ® ^ v t •: * * * *: ■*. * * " * • ^ m . *: ~ ^ 

^ «4 ^1 w ea •* *■* 

r. . ^ ^ ^ ~ « - . • ^ ~ ^ ~ ~ ^ ~ ~ ~ "1 i *: - - “1 

^ ® CrV -~V ® ® 3 * ® ~V ^ n! ® *V ® ^ £ £ £ ® £ a - O £ o ~ £ 


O k 6 a ; 74 ) 9 N(\l®®fON '9 


r^-wotn ®ru— •nir\)Oin<n«)h* njo^mfc^in 

a <, n, n- B ® ® O- ® r~ *r ® n» ® a * ® ® m ® ® * «» >« • •» « • *• * * >- ~ ► * ~ * ~ ® ^ * 

cVV « a « ~ <Z a * ^ * a « « » in* in* * « ~ £ 2 2 2 2 £ t ® £ 2 2 £ 2 S 5 2 S £ £ 

^^a;;;;:«;^c\';;^c ^ *5 * rr *>;? z zzsszzzzzzz 

4l/>^lf»lMA ,n ’0®^'6 <rNCC<0 ® rfcN ^ NKNKNN ^ Kr ^ N ^ 4>< '*^ V ^ 


iw 4 io(M» « ©C 1 mor kum 3 


i«iaaiO‘K>fvir*-^a r-a<»«0'OiP‘r^^«a^O‘nj»^ 


, a n 3 in o « « n a - « in "I a a « in® in £ £ ££ £ ® £ ® 2 %* a £ t ® £ 

- , m r~ o- p k» m in „ ^ ^ - m « m «n ^ n. in » ® . • » • * ". * * « ^ * • - ™ • 

isxzHissszsdssdszsszzzzzzxzzzzzssssxsz* 

<,^„«,,M,A,n^r-.o.nr-~*n-n<-®-®<n.n-r; * '°.^ t- .‘*. r ;® “I. "** ' "l "l"! 

O* O* J w J oV * * « 4? o* in* - e? - m* *V in cr% ^ ~ ^ p; ® ^ ® « « - ► J ^ ® * £ S 

ITI a »nm sr ® o- n.r» n- m nj o- ® *nm «a o- ® in ® - •'m ® <v •« njtni^rn «.►- ® — r~ --»• 

s£ziziizsz£ 2 x£isz£s& 

W-* 

w* *~* 

m e .<sirNusKiseP 6 h®wsK»®®ih'*® l( ’ , ' l,,, ' ,rt aepss j« j 


A117 



• 9 Colt ec t f 


ORIGINAL PAGE 18 
OF POOR QUALITY 


-{SSSRisscVswi^ 

— 


~ ; £ c c s k s ii i i Hi if* Ti S3 }525jSSrv5^"^*.' 

•!S5««MfscVsssVisVV 

J **' * ® * ® *> ® ID « <*, ® JJJ * ® J ** 5 . « O- a 

- j ** iiuiiiiiiii Ti 

• •••*._ v ” l/> »-* #T W\ At _ 


" p s * 5 ' ~’ ^ s i f ? ; -• -• *• :• :• ;• :• ^ ^ :• :• ^ :^ :• :• ;v :• ;. ^ - -. - 

. . ."’**«-»iiiiji,«— .. _ 


'^• c '0<'^ap^£a 

’ ; Jr-^ 

• ^ N ^«oimnfacoo 


j ^^NNN?^®^^woVfCaV; a V 

• fuel tOcp a K> ^ _ N 'O >c imn w© o 

" ; ! ! 5f f ; ; : : - s '-'^ ^ ^ 5 ^ 5 5 5 ? j ;- 5 ^ ^ 5 5 :c- ^ 

i si s s ir s s’ •■ tVrVi 25 -v :• :- :• ;• ;• :• - - - ~ - . . r _ ; 


• »• ® !«-.«. Miraw 
! -••■*«> « ®®l"^NN^^IACO‘G 

• ***••.. ^A/crvoiA.A* . ^ M 


;|.-««.M ( ^ffi^ B ji ffig .j,g,- 

• . . . ..••?****■* 


£j->Srfsessf M s«ss*M SMS ssssassasssss« 

- ’**' * "» a “■ * « «£ «C * 1 %. -»* 

— — — «\l 


*•*•* *••.! i.::s .Sri ?;:•? 


*j c roobone Hu*be r 


ORIGINAL PAGE IS 
OF POOR QUALITY 


*49 9 9 •- C AJ O <M O- 

aaQ^O'^iiia ^fvo 1 -* 


9) 9 *^KN®tf't s -lO* < 

t 

| fv ® ^ k> m e -4ivfu9fMK 
*•••••••*••• 

I 6) K) AJ C O' F O' 9 «T ^ 

I 

| *4(0 ® ^ #« ® O' Si fA © U> 

I §•■•*••••••• 

| H\9K9 (0®®K«4IA9 

I 

I 

| ®KAMI9®0 , Ai»Air®in 

I **•«••*••■'•• 

| Al9®A/*T3©99AIAlO 


® . - 4 , * - - » -> - • - ^ * • • • « ; - * « • ~ « - •* ~ • r* • ■ - •: 

« ^ a s s ^ n oVVsV'O a it 4 « ^ ^ iw “ ^ » 

SS 3 f?£SS£?S?®»*® &<>>«>* 

a A "t "I “1 * 'll "1 

sessssssj?:££S££**®ss 

~ ® - .sip * «C ^ ^ ® * U> K o « ^ ™ ® r. 

•* 

, * «■ *.-«.- • • • » * * -i °. * *. "i * ~ \ °: °. ": ^ *. " *. " 

\<Ij!^afi.©tfN4>»r ^ 9 9f\|®®AI«®^«n©^ © iMMA 9 

‘ 90 O' 0'99®®®®®®®®®®® aC ' N, *’ iN> ^ lfil, ' tf '2^2 

» - ® - * * • - - ~ * * ®. * ■? K . * * * *: v , r.'vi’ii*.” * 

‘ A £ n K •- * -O -o *'•*'* * ™ *> * * '‘ * ^ ? * *> "Z *^££2 Z 


IA (VI © Ktft © Al CT 9 KUA 
»»••••*****• 
•h © © 9 9 ^ IT A- o A. 6 h- 

ia in © © ©A*©r*9®i^® 

•4©M9lADO'hN«^fAO' 
»»»••••«•••* 
*ilA9© mOO 1 CJ >0 LO ® CT 


• •• j; ! Al ® A. O a ® ® «, K U1©CK>6 9.®»A / *■ Kt ^ a IK 

£ £ £ £ £ « C C £ K ® K K K I- K K- K K O * * »P Ift <* C» « * 
jA©^K\i-lAMAr-©©IMA«»MM9«**« An* l\» t* t* l£ * IT 




^ W B IS Hf\J ^ %-• H(C ® 




NN © in 9 9 9 KK © lift 
AjfUCDKKK-CT *-»f? O' — 9 

«< 00 < 0 ' 0 ’ 0 ' 0 ^ 0 ' r» r- «o 


r^t-«c iiM~a 4 «rtOifluinj3 a-ir« 3 ^ipr-roPJ— wip-cpjpj — «» 


a*#»pa%*-o<?®«a®-©<>*-*iP''’»n--*® 2 S:®£?f 


K® ©<A ^ ® fVi® 9 OJ O ^ 
«»■»••»••••• 
O' AI©iniA<M*AlKlAHA© 

I 

I o^ r- N K © 9 -O <T K « ^ 

| ©®©®©K©f > *0'®N'l^ 

I 

I 

I ® Al *h © 9 © ® © 9 © O 


t p l p l ps»c\»ff-r\jfPiP'«>-'®®' < -*'« ® ip m in — -O'* 
Jtp — o’ — »^««r.’iPiP»PtP— JJ*® £ j® £ '* ® !n ® ® ® 

flDO'0<*“CA«0<CcOeO<C'«0«0<0*>*>K r DKKKr*-»--'©Lflir | ®Cra» 


I »A S •© S-»AAI®^»A 
i ia ■ © *4 A) AJ Al K> 9 IA ® 
I O 


(Sk prP-oo-»P®«Jf\i.©-«-nierin®i-P*®0-»P»Pin.<>-0® 

■ • ^ „* J «* J 0 * «T K * ^ J #p * - - <* « * * kT a - " ® ® £ 

^ O' o O' a 

a- 9»A9S©Q a ai <© K in r- IT aj r- k ® *> • <r • ~ 

«9>0^innlo4fvol«^0^ 90KK*C\/rUAI^#\l®^*'jD*>lAIW££ 

oeaiP»i5.(BQ®6 eB in®KIP<M®6-^Si«ilP®' r .- : : ’« 1 ^ 

«iSpi-e®iPPi®® , ^ 6i • ni • • • • • * • • ■ • • * - -* 


All 9 


Mic r oPHon , » Nu*b* r 


4 




*/ 


OWG'NW- 

qispooR 


page ® 

QUAl-fl* 


■ 

O 


or 

• 

c 

3 

f* 

• 

9 

C 

Ql 


«* 

> 


T 

tL 

ft 


m 


in 


q «KNin 4 o a »irh>s<ooi/>M 9 <«^ 

c.^-?^r*-r^es*« 3 i^i\imKirv*rvjr*-rvjc J »o-Ci^«)r-«o®^^»n«nx»njm^)^aK>— «a <£> r- a & 
fc.pa®&®^R&.^»f 5 <^ 5 ; 5 iiSiO'*. ca 0 , 0 ' 0 ‘aa 0 ‘ 0 t 0 ‘p^^aa i ff‘aa®< 0 ^G)f\j 


winroH^a •4^(sco4/«oo*Kt-»o*74>os <* 

Kt9 9(M^N t ^K4MTtO v O>OC-MfV)Oq f\J C* &■ f\l < i«-»tnmO‘<rcor^in*-'ODfNi«»KICtf 

(MT <0 iri O N 4) h* a fl0MDN(UfiCO(0OC/«(0(DC(0a!«(0(0|vKNNNN4>^^aSl 

(rK\ac^4>K»oi/> <os «^air<o-<«ci9irr^rufM«M^9<D«^K\ir 

^*®r-co«pru«cr»ff\r-5» rNrM4>KWM^oNMn«tr«3 ruwr^«f3CKrt4)M3^4)4i 
Kh-r^r^KfiOh'eoO(t*i>0‘‘or. aaa'^ccc/'D®©©«jH»«MDft)*tNK^4J-C4)^as 

«4 «■# ^ 

m — • i*» qro^NKtNrjcpsoswh-co^ =» b> ^ ® nj ao cr cr^MAN^Ki^groe: a o* » »<n o 
*> t- a sej'-^KunttrvjWf^a ^)-rK((t)Mv*oin^ — cr ki 

4lXXNKd)M^0'a'4)aC0(r»-<0(0«crC«0ft©©«J«0C©M^Nhh4)4>in5i0‘O 

^ ?n in or in ^ >o m m m a crO'Mco©'Ctr^iir^<SKr^iy«fK>roO‘« 

o- »- n ^ (T> 4 ) O' i/i ki cj h% nj *z> ru r- a (A ? 3 Kt aj 9 ruivjKKrwtSNNaiA^a rior*-ni <3 

|/\ 4) 4>4><0N4)h-O(tSO‘(0D0'4/Crr'CDiCa)(0SHC«0(0«>«NKNNN4)4*in^0' S 

«-* »-• 

•3 R im^acoo‘»rs4)tinjNN4>0'N4;ninj^A)5i'-u>K)ni4;«c(nh4)n< , 4'4)nn-o , si 

O A 4J 1/ a MTV 1 UKI K 1 ^ (f\ ^ q K AM & (O O BOLh (T^t «L’ a fV R'* O' a IL A r- q * Ct 

in 43 4> o a n 4) h- o coKCh-a?coaiOtfiNa.N^r'NNKn*h>NNf-K4)cinir a rj m a 

a r" r o k> in o q <o 9 o *» ^amcci/^c^^M&iri^cL a ^ o* «4 9 «o 

cjf59»Air\)fnir<r4>0'ca^'s»A©KO'Nin«omK -o^>m=iirr^nj — a r-Kit^^rvfu^nj 

in4>4D<04E>r^'C<ocor^^)a>r^<x>et'r^r^t^f^r->r^i^i k ^f'*i^r^^r^r^r*>r^4>04>inin9^cDor 

•HI 

K>-H^minnj^N AjiorMOMan ;* r- 0 *n « 9 nj in ® m 4 x 0 inK m a h»aaj4) 

n 3 9 o in in 00 =9 a 9 kilt ui a •— —« r- ct> in -o 9 ^ain-oa^cacm^mmrvn^ 

x x O0 4><0 4i4)h ^r-ct<r^coeL.a<c coccr^r^r^r-r-r-r*-f^f^l^r^l k -r^-C-o^inaj t it O 

w 4 

©WlAinronaA'^O KiCHI 9 in 04 >(t 9 N 09 > m<HiN 4 l(P 4 rA> 4 > 4 ) 0 - 51 O ff' N 4 ) ® (A K 1 

« u n a 9 ANO‘Nh^minnj«inMnH90 0'aO'«N4)N h 4 rn ki « b k> cr r- 4 ) o -o 
in 4) 4 } 4) 4) N 4)4)cOr’.f^(Or.OOOCa)fl)CONNSNN-h‘N^«h‘Nh NO'OlMnCO'O 

OK©rt**MN6J^(MOfn9 ^KUn©K(n»<h-lAt0«rO«»n(MK®eC®^O' SKAOO 


® ni 4) 4) 4) 0 O f\J H. MS Kl 
4) <0 <4> <0 4>r^ 'OSO' COCO CL 


~-»in--*Kif\j<i>93cc soaimrvrvi^s-o* ^N»n •*© 4 ) 9 in 4) o at 

B) OO O' O' 4)(OCO«CCCOO®COcOKO}h-h*r-4)414)4)in&0' CS 


K'inf«-^®9oinfONin9^tt)**®^* 4 S9 ••s «o w •« 9 o ^ 4 ) cc « k 4>io o <hi^ 4 ) tn (o 

4 ) p*» &. e> » o* ^NON^e^'/'Bi^mA^&tfOinininfn-iAWBJOcoNa omcpj 459 
4 ) 4 )hN^^KN(M 0 ( 0 OO 0 ' 000 'O 00 ‘(tM 0 a)i 09 ( 0 AO<}OhNNK 4 ) 4 )inH(M& 

*4 «-*> 

NAj^BO'ino'^fnmsenaoincoino' aoinm^^ama 9 9 o cn 4>in in 4) c s a in 

Ki«jinr»-' 0 r\jr‘C?®O‘' 0 in- 4 >f^^'Onj'\»ru — • o sN 4 )MnK)ina^so< 04 )K amw^-o 

r^r^r^i^r^or^cOR.owatf>aaaaao k O^( 0 <x>«ocotDo«aos)«coi^^r^r^^)^> 4 Hi^cj 

*4 

in jcjric^jiJCJrjfjrjrjrjjKjM. 

Kt f> > 4 ) Kin tv a* 6 m&p)inf-6)^R©©c'fcwin4)F)inrMfi)A'K>®ei/Mir;j< j 
in i«*4M*Hnji\nn9in4>0RN4)Sx^Aie99io9 • rv • • • ■ • * • • • • • *z j a. 

4) '-i,-.«H.fv4Vf^oin'4J«i*^,« , -^njfcKiain-4DfD<^fv^jrra co 

"H* «* — . — |\J 


AT 20 



Microphone Num^e 


ORIGINAL PAGE IS 
OF POOR QUAliTY 


tt 

O 


© 

L. 

D 


L. 

CL 

<1 


O 


O 

u 


«r 


M 

X 

CL 

<K 


c 


• 

i & aj in in v> 9 « ^^K^vx^ruin^foin^e cr * 4 K> ai hi s. 

All 

I to*A&a)n»A-<w9 0' 1 cnjin<0 9 Ai-)in&<M^o > N'0/iNnnj^NK99Ai^CioeAi 
k «? & r-Mis, 3 cs «s *s & 

V ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ •"* ^ ^ ^ ^ ^ 

I 

i ^nfsr*j\jK/K»^(sann^ «o k> r- — cr nj in —• cr cc o ^in 4 iA 99 ^&.r^(cir^ssn^ 



-+ I lA©*HAj|A^-'fl(SnK^N^^fnWfVOan»wrOKlK»fAKI49(S»®«^)iAC‘a^9Aj 
llAlA^<C'OiOnh-GC*KPMUu;cCCajC(C< l <0(Oa:pcu<nCOCnPh>Kh>4)4)S^b 

• 

i «Wr<n«awicA»n^ir®^nM\j®io5iMMr5i*si k;ns9okhoo > ^ q> c k 

Q « ••••«•••••••••. 

* — • ro <T ' a: s- .© m nj r\j m — piap 9 4 hn 4 ) 
|N(DOC)Ci«aj«Dafl)COaOfi(MMMMMMr(LOC(bCbiO«D2HDC^KN<C4^«*(Hb 

• v« «4 

I 

| fA«Oh*K'rAlA^rA9 -*KI0'<tAJKintJh‘-^^Sff50' ^ 4 >n © i tf| is 9S^©S^©««<-i 

| • • • . ••••»•••*•••••••••••••••« 

CT I ®U:Al3?9SX'- 4 ^0'?594/7rA^O‘(S^{0©Nl/'irK'-^^AJOO , ©SfAK9^a©IA 
i ►‘SNSNCSsafCsa <o &■ a o cr ©9©cca,©©©©©©©sssss«4^G(M& 

I ^ *4 

I 

I ^f\j^rir»KiiT'Kimir»J3r s cscoco ft ?r «o <© <© * s n aj ^ o* 1 Ann k ^ 4 ) © o> «*• r\j cr »-• in « 

< 

© I «-*rOlO^)cC •^AfK19AimCtAjSAj©SSSS©ir'©9 9 •■••hC. A)©SirinAJ©*4C^©9 &} 
I ©^©o-ocNsaosaciLa ©©©©a)a>c©©©©©©©sssNs©4)«&(h& 

• ^ — 

I 

I <3 Xlf\J9AJ%O l Ai-£0‘9©©C-’©^4:S«S> — ^0‘AK»0‘SKUn^^AJ©»«-*-© 



n* I 8 A K|TX*-*«K,irA9^af, O f-A O fL CS> Q A ^ fr K. C © S Cl 9n«4A©&.nN9A<S 

• inx-o^j^©ssa©s©s©©©®©©#;s©©®cLssNssssN>0’Oir'9 ® a o* 


© i 
in i 
a i 
rO | 

Aj | 

i 

\ I 

N I 

X* C 


«-• 9 iAir 9 a & k. i n b» Ai ^ g ^ N®MK^sdc®ira KiMrn ng irirAJO s ©ir©^o i 


inciW(rniroM?*g A/Kt^^a^Risscr it © © k s mir s »a c, cm© nj en k> 
in IT -c iPO n 43 «©nsr-ss©sc©B r-r-A-r*-n-r^r-n-r^t^f^r*.r^©>^>i/i»na * 5 . «o cr 


iJM/l *-IA ^>rA9-OK»99h‘NCJ4M>^A©S©<MAAJ4)©©*4<fins*4©fO®9©C‘(9 

r- uo e** <v 7*4-4tin©irtnfOi/>inAifAK)a ns® s s « m n h Ku\i-^®nKMn©9 ®m 
-O <0 A SKK|S©SN©Stt © a © © t SBSSSSSSSSSSS^ 4 © IT Q & © a 


s O' © ^ © g r? — » in —• cr ai aj Ai ^ ©goAiNAjAn , 39©0‘S©ss(orv3n9*4«4 AjO k in or 


gin-fissc^Cf-inAiNSAJoiA© ^ntt^Kuvi-^^oc'o — • r- u * in »n — • *0 o s a/ h 

>0'0>0®^SS^)©KS®S©®©lO®© © ® © © © ©SSSBSSSSS^) -C in O O' O' 


CO Cr 'C^®SS©&)SK>S»AO ©©ON^-^O'fOg A3 © s >C 9 <H ^«0 AlinK9Aim©^fA 


in © © o* o eanH^c’K', inN9GAi^s^^o^^ingfn«r»®»4®g»Asi®sA'0' o in n 
•O'O n^K)®Nso®®c © c^ o cr o cr cr (r©©©©©©©©©ssss<Ao oi-. o tr to 


O 9AKr©S-4K\«4in9 oc S 3 S Al -O -O K Ann O in©AlA)A3HAI©rns^S©f:AJ 

ON*nggros®crs®<rgininnnAifnrjfj®®Koir^fngAif-<is>(rsA 3 rfn^®in 
©sssKcsscr©©© «jcr cr cr cr cr cr cr cr o©«d©cc©c®c®sss x* ^> -■• <r s 


®in-*c>'0©wsins9 & ® in ^ • in 9 <a © © k» a ki© mo in® njg <r o m cr ft *^-7 ©© 

©©f 3 (Mr *»- 4 - 4 <r©<r 9 n s n ©99 9 fn^o(r®©sinininKiAj®«-'crfOcr©»n(r® 
ss©ss©©©<r©©{r©t/ <r cr cr cr cr o 09 ©«©©©o©c®©®ssvD«h(mb 


in jfjrjrjrjf vjutjr>jr^jirjs 

ki cd ••oci/. niKRpnnA©toto&ffi&RnsKMn<oicin.ussinF3ft(nvnj<j 
in • © *4 nj ct aj »n 9 in © c to aj © & in ai a to ® • aj • • • • • • ■ • • m m ■ y 1 ^ 

•O 4-» • «4( m AJ AlfA 9 in 4 C ivAiAimatnXBCAlOtoA fO 

— -+ •* ~+ nj 


A121 



RPM s U 97 .* Collective * 0.0 deg* Bied® Pressure Retlo 


ORIGINAL PAGE 13 
OF POOR QUALITY 


-o^dmco-Ois. *ii\noc» e? c* $) r\itoinKi ? wtj w««4ini 




f\) ^ ® O -* >Oain-OKl*i^(MC4)U17K13(\l^S^>«CN®CIVINr^O^«fi5K. OO* — 3 
®C 2 «-«e»— ‘J S ® IS ti ^ 

— ■"• •-€ »e »e *4 •*< »4 *4 v4 W *4 w* »4 t —4 «— • «•— • IF* *4 v4 vS *4 

?» ^KjKirjMrtcra^oinirKiMvjr. ^ ^ (\j x ' &f^*40*ww®c©K3c»M-€»nN«\i 

csinK-eofOKi^saa^h-toitPiJ'. ' rf ’.c\r'^3inNr-xtn-ojw\jc l .Ki«j4-ins.-c^ 
(Ptf»'OX'0<Oh-N5e©h-itr^<OC®<r JC«G<0<0a3ajajcC <C<0 «D©IDiD®©KKK X *4 a Cj 

■4 *e *4 

to HtoKUM^o wian ina xikg e. a-^too »4priNEf-0 k r / ’-0'C'i}Nin<0Aia>*4aN0 k M 

^3aiA^o , trxa)®Xf*-os^of , iK'M*4^0‘0-C‘»cx^f < )^* - ^ a xi ® n c Ai ® r- 

i0ft(0OC0C0DiL0‘«(M00'(&&0 k 0‘&O(r0‘0 L (0(X)tf>c0C0<C(0iOit:c0(Cr^t<l^>0X«4(rS 

cam *«® o* cj mn o ® (rac 1 m ca rvj co in ki x> <s> x> «o x — » c> in cr OAi^i/MASMino* 

irtro^r^-crf^tsa'OjrvjQormom^ -^^^^63N®N-xir»aKiK’->Ka®30‘ o g m 

r‘h-sNKC'®so k ®®®®aa(>(hO‘ao‘a'Ctt)®®®®®®«®Kr-NX)>o^)*-‘0& 

«4 »4 

^ a or -octco aa o ino K»-*-4X03ina osoKiiruxa vOKiaiAKAi^f^KWNjcfvh* 

xsaci®i , o3inin3®xKiaMa®ctfc®x^xir» / 'w^*4®ftxx^r'^e4(fip^ 
xxx^s®Nh-0'®N®®{oa®®aoffla®®®®cc®®«®Nr-^r^h- x x x o a o 

k ki Kia in «^s •-« a rn<s^-.ki^^-43®3 o a ©in -o® '•a ronjcv. ^ ^ tvt xm\i in r^ 

^(viANaKiK'.ajrKiir^xrLirr^xpnac f. f\. r\. - rvi f mtmt a <v ^ n — • in «l. ir — a* 
XXXXXfflNNa®NSh®®®dO®®®X®0®WNK®NNNl s *X'OlA3tSjaO 

o^r^a'O— •oococ».inK'QC>^jflu*-'ro — « a r a k. f^x®^r»RirKi®irair®fvi^03rv;«® 

r- ts> o* aNKcotrcx^^oo^^ry^o et rv ^ooa^N®3M-4a'OPiK>a^a3 
ininXinXh-XX«NNNN®®®®®®NfflK®®®Nr^Nf^^r-KXXXlA30«a 

w~% 

-*m*HO>inx(\jorvjr^ 3 a — • — >3 a <or\jK x ^ sc 3 coirxfuh'^Ki^iAa x 3 r^K> ® ru 

KiroxXMDxxc-a 'scrjKifUKiarvinjc^caa a®r^®®iA3Ki-4«o^xr-inax 
r*~ ct ®N®a®^®ct v CKr*‘h-r^Nr^rvr^Nr-sh*xxin^o®*a 

x^tA*4®(U33aNxx^xo«4aef\j^K>f\jaacii^roxNKi3KiKi7aaaM- l o 

xa MM- . —. K» — IT Xni/lXaNfON3 — • x «M K 1 rvj f\l fV - * GJ — (MS X X 3f\l4)-4a®KlN 
®XNNr^®h*N®NN®NN®®c®®c®o<o® ®®®*®sivsr^NX-otAca a a 

flo CQ •^xoQfomoiA - * a> *-«njxfOF4®ai® r\j*--»r r k'^-«c^r^'Oporvju^-oo(?-rvi^-.— «^7cO 

r^ajrviO' *-*K\cf^ioKi3r**«-*»o®-4C;®®®f^>oxxiri3i , \j^f\»aX)3«Hp;ca —• o* ir> •*-« 
xoNXN®i'.^a®®®«a®aa®o®®c®® a>cotx>cot£)r k -i^-h^r~ n x x x tv» a o 

v 4 •-» 

oa rOKlO - 4 N XS *4 o 3 X 33 f\i®^a^X 3 XKlKU\JXKI*-* 3 Kl>r 4 r^K 10 ‘C/MrvN® 

»or\nAxxxac;oaKXfu3Ki^.soa©®Ni^®i s -xcratA»oAjr4®(pf\Ms. r ^^,rs^ 

NNKNNCN®sc®®®a a a a a ® a co 00 ao <x> oc ao qd co cvc^xknxx^o o 

*4 «4 «~4 

co ^ 00 s> — 1 4 -* ® 3 x 'H a n in -*a r\j ~h rvi ip a x^kcox^ja-433 *4»a pi-4 ai -^a ia 

-4f0fAf03®3iA-40orvxxinK\M^^oa®a®®®iAxx3K>-4f\i(£3aeiA®x 

®®®ffico®®®&aaa®aaaaaaa®®®®®®o®®®®®®®Nxx*4aG 

—4 -4 -4 

(Tv jrjrjrjtjtjfjrjrjfjt^jrjrjo- 

fO K eXOlAAjCOK10P;iAnR.fJOOK»ClKlAXfjtAAjKOtAOOIA^Sj<J 
in »o«4(\j^.(\/r\jKi3inxtDSfyxf^Ajp5KKiri! • aj * • » • • • • • * • # , ? _i a 

*c i«h -4*4^<via* - 4 . i-4AjAj»A3iAx®KAixe;a co 

— » * 4 - 4 ^(\| 


A122 



RPM s 497 *# Collective s 0,0 deg# B^e^e Pressure Pstlo 


ORIGINAL PAGE IS 
OF POOR QUALITY 


<u a 

I N«H>AMT'SiO«C4)KWICMr^)trf^^fn — fcJ — < • 

a so* O 1 ^ a too-oo-o^a cr e* nj ru 


<(VJ<M)GN^)OO^M ^A!f ^3 ftJf-K>ir-*SrU-<Oa *^S lO ^ ^ 3 Al 9 CO (A « O 

inin'C^)xit)Nr'©«a J coi^a;tr)<t®(OcDC;«D«£'aj«act)<CflO«jir<i/flDCDNr-h‘^>’^ 0 ‘(S: 


^noo^^^Ni^xOirinN^'vCMtt, otvrvjs - costnr-^ >s. >oin 4 ina 


0 ®Kr-^f 9 Nr-<ro'^^<yo-^rtfu^xO' SHtO' 0 ^«D>OYinfOft>-wN ^ co ?? ki o* x 
®o«,«co'«oioo-c*:actao' 0 'aao« 0 ‘a)(ro i O'«ic«®a 3 tfo©Kr-^N^£Ms 


« ec k» ® a T<vr\!gmirinjn«^oni^Ntnro(ow«DineflQ-s3<\iWNa‘^^Ai^sM^ 

1 

o 1 ^«a‘*is«o<\!Ajfv;Kic-Ni/>in^3©s©<C(rr-<r©0'r-f-ir3a J ftM:cctr^Nin -*c ki 
I hK#<OcO»Oa>iDO*©SC<t'VaO' 0‘0®Ctd. 4)cO«a3fl040<t.®«<0®KNI , -C'Q^O‘0 
I —• -• 

I 

t «c , eM>s^ios<sR^(C^^Q 6 ,oips^tfiO' rainroo# 04 Pi»<M-*^> 0 ‘fur^^ui^«> 

«0 1 ®O‘KUV»<HnNr-in 3 (M\irva > fM&iMP« 0 N 4 )> 0 N( 0 C ^^ 3 K>^P 3 ©N 3 (T 3 f\j&^^ 

a ^^>r-f-N«oNr-o k ®Na)«La;(?‘{r*®©©cD®©€ 0 <ecoio«o«o«o<D^Kh^«o<o— O' » 


c. 

«l 

X 

t 

3 

Z 


a — • <r u% *s r- 3Kif^&(snja^ -3 k\ ^ rvi kuv rv o- ir> #o rvi <t : o --* 0 * — •O'f^Aiin'wc.r^r-cD 


B — (ViTlTCirW^^jr, - — G K> B K K =3 © Kt B - a B X A O' K. B C. B K» « 

>D>cr^KN©Nr~o<i>Nr-Ka©coco<L«cctf«©©*C«/COC^r-r-B^oininKOO' 
BKl^^O ^ ^ o O (S. O' O' irji O F <U Bl ^ to ©:^© o ^ Bj ^ 3 O' G lO r- 3 W 3 X in 


• o 

c 

o 


K»*^irir , inO‘0'cPB'0'a'^ir©r^(S(rO'B rs.a?<\/r\jro«~<y-C' Cv^o^rrvjwr- -- =3 lo in tr* 

0 >C« 00 'ON«^ 0 ‘KBhBB«C©KN«BcCNC©tf«NB®r*BNS^ « (A 3 C 2 O' O' 


a 

o 


IT' 


© in «c 3 o *\ir- ruK ^ =so 33tn*-‘C*330 3®^in3in3fMwmir*'0©^-cN0'inin0‘ 


os-^rxi— •^•f\jroe^O k O k o*<c-^*— •=xo i *^fv#®aj«ri— -^#oc:o-®cs> 4 »ir> 3 r\i«s>i 1 nh-«o^>— «^> 
^r*-r-NNh>h»r*tr nb a #^©to< 6 r^©cB(CBcta,<t®F‘<i'tf'r‘r*#vNr^^>ir 3 BO' 0 ' 




E 3 xOinBI'P»J)B ON^nNO n 30 '©® 3 <> 3 e 0 nj— ©r^fn©©©SK 3 ®in-X)»BJ 


=3 


O' OWIVJfVi- . 3 nJaMCKi 0 ONO‘in^B 3 ^^ft: tO 33 -flrO(M 33 O l NMn^©f\J& 0 k 3 C 0 
nr-f^BS©^N©B-r- <£>#"- r- <o ar ©®«©©©©©©«®©©#»-NBNr^^ 00(900 


©^o k rviMS(MnB/vt.®^ 3 inr'SK'®© 3 K»inBj^PSfv/in 3 >omin^in 33 »n^ — e 


Kl 


cr HfOMW3inoN 3 oj i\if\iN s sicoocccNNcai^irKi^iSiNinrvj • o s r\j g n ki 

Oh'^SNCOhNO' ©©O k © 0 ' 4 i(?' 0 ®®C<t/©©Ctf>©©CCCOCNSNr-NN> 0 ^ 0 ' IS 


nj 


-*in« 0 K'#-- 33 #ocD 363 ^ 3 ^ 0 ‘^^ 3 ir. ^Aj©^(r^w«^->oinme:«£) 33 'Oi s ‘fvco 


N#-®s>®B«-'fVfi;C5 < o-^K'. mfyc'^RBf O' iccc-^a «Ninx>3K'rvir\Jo > 3 cr in nj O' in 

Nr-B© 00 ©© GO OOffiO'O'iOOO'O'O t' tf cc T©©®®®C©Ca;r-N^^^O'K 


©IMrONMlO-*©©® 3 o «OinB X wtOBJK 3 Q«-»*^©inNN^) Q f\J N C M M 3 


i 


in«®NS 0 ' 0 'fl 0 AjnjOin® 33 fn-^^^.r^? *« 9 GbnmT 3 ni^rv^ •« e ^ c& h- 
e«C©«CC®©SO'COeoO'0'(J 0-C'0‘0'0'©O0'0 l Q©««0©c0«>©CNNN^tje9 


>w 

M 

I- 


m n •- 05 inAi 6 .fimfsB.ir©cjS)c;f 3 BG£Kin^ 6 .mfVjBBjK'c£K»inGG-i<-i 

m •«^iM^-»rurvjp^is 3 ir»oflDG 3 Aj^>&iirtfvjrsiGj^ts * <\i • • • • • • • * • • • *? jq. 

<X *-w^-|\(rviK ( 3 tn- 0 © •-«. r^\ t (VK' 3 in^©CCfyi-CB(l c#> 

** •-»«-•*-• <m 


A123 



RPH a <( 97 ,* Collective a 1.5 deo« 8 fad* Creature Ratio 


V 


ORIGINAL PAGE IS 
OF POOR QUALITY 


— m tn 3 5»K>#\iea^ si ki r- r> s> ru co ^ cr 4)ipKMntokn<fiinA/<H90K(Mr 6 

<p«oc«io(OQ * 4 ^ 9 - sg tssoo'O'O'aaaaoeaaao'O o* o «o «p <vi © <m 

W M «•« v< *4 «^a «•"* «»• •■« «M( 

«d ^KisN ^ q — * «c -*mfVRiro^a“a>s;-4i9S:to^r£i0^^t-conrM-*0‘fn^)6i 

i/'iniAifi'0'OiA>OGKr-0“«oflD€r©cQjcoaor-» v «o®«t«o«cco , cDKNrvr^Kf , »^«^aca 

•9 »a 

9IPPimOK«AJ<07aK«(S^IPIVtK(VMA«in^SN^« ^lP© 3 NrV 13 X> C K ® rv 

ki ^>© O 1 r a © k fi ip ^ ^^)Ki©fvjro(Mn 3 3 :jinc*unH\K»f^mco>©fVir\i-«-*i - >s*f\j^Of^ 
©©o©hoC^^ -i © r c ©c<GO‘^©©««o«)««©®©«Ott)SNKM*»^p»r^^O‘ea 

*4 v« «*"• —• 

SS9©RintOO‘?AI^«7'OCO(PS©-«S®«>K©©K)P19K«©r\]3(MK4)SKMO^ 
ec <r s; un r- ^r^i^»co^)tP<o>o^ -CK'^K>^Kim«*<^ »«^^.«-»k>©n^ku>-© 0 ' «-<amv) 3 m 

©in«©,o<r^r>o©r'0'©G9ao k ©©©a)3:iD©©©(KMba>^^K©«©iv^«H(^^ 

»4 r4 

^3©m©e^ta©af\»-5: ^ ^ ^ ^ ^i^©io^©«-.io-<©M^©inH\c.©o , 'r©G©Ko k 3 

(U3c(\i7^smx 4 cj ©iAvOTO(Mprvjo» 4 ^ ft :Cv^fo^^o'Of- ■©> ru — • r*- ^ =3 ©> r^ ru ru r\i 
in mm © © © g ©r-o©©^®©®©*^®^©©©^^® ©Kh-K©^©©^)^^^ 

«■* «r4 

<r ©r^a ^R^^r # \^©fv.©» / >r\j|s. © m — o> p; n a g ^ k\ ©in G o »n m iv © ^ <Mn w rvi s 

rvrR— iTKkCwtoe. c\r o rv Nh i^airif^r-«CP-irc, ^ <r R o> « ir> ip <* ® e, O' 

©inin-c©©4)^0'©r-cr©®®©®r-r-t^i^Nr'Kr-Kr-N©Kt^©©©©©©sjG<r 

!~ 

^ •4©tfK>Kfvqn\j^Ki(7‘©o L Si^rnN(Morv^ go'ir®MninmK»G-99t^R®K 

m <m\i in e Mn ru ^ Ktin^Ajcr ©©©©in^^^in^inKid ^ ^ s©n -©>ruAjK*K»©>«oro 

3^inin©ir.in©«i^x©»^N©h-*^f‘r-Nr>*Nf^Kr^KKK©©-o©©©©'0©G©O k 

«"* 

in ^ un — cor*- ea ©> ©> ^(7Kt<\i^ininP — » «© <m k* ^ cr *- rn ;» nj© ©^ a — r\i m pa =» © r\i 

ma wa cfNivim© <o=* ©rtintninK*. N©nj^f\j^w^K>4'0^©r^©^?&C' o^-crr^ ^x 
=3 ©tnir©ir©©«r^©r^r^©©©©M^h © if. © © & © a 

©(\j®NSiAKtinNau*®^ •4m©Nni(v©(\j©m(7 ©it a •ao®inni^3©w*-'M^i\i 

n si © ru a rv> Q <n <©> rvj cr s©t)f-a©©©©r-©©(7 ©o SO(7©©®(7©c© 

3©©©©©©r-O k ®f-®N©®®©©f*~Nr^Nf-KKsn'N©KN©©©©©®'SiO'^ 

•«* 

«-»»np>^ino‘^4)'©in^int^'Of^njNinKiMCj>i>^^ino k ©inin*40‘puMi/>®**in» / unin 

o-f\j«>njf\i<s©inO'r'*K*SP^in — =t Piinrurv—'Q-— vi — a a — •»^r^-'*ruo*t^f^O'Cr<ViK'Ki 
3©©©©©©^0‘®r > -(r©00‘a<X©©©®®©©ffiK7-©®NNN©©©©®«(7S, 

«*"• «-# 

*hi© M **(r •^»n©*-iAl^^^©K'©M©in*^m^4C9JSfr4^ »4 - 4 © ^rviG — ■ rg 3 CHS (\i© © 

0©©fn©©©MMR©a^©©3^©^3nJM3©4w-9©©Ka©o k s«-i\ir\i3© 
© ©© © © ©©MS©M7©a O O' O' © © © ®c©©a. ®®®©K*^K©©©NN*4C7 PD 

^4 »»4 «~4 

9 -n«-*©©fVN®©©^a©®Kruc7nj© ^ ® © n r« 4 a © © ® ki 4 © (\j © © m — n <M© 

©®inK©tnin©njGHn --*<r *? *0 © (9 © © © 4 4in©omtnr^fns cr cr ©w^^innj©^ 
in in© ©© © ©i<gi© h k « cr a o* a ®©®©©®©®©®®®NN©NNh*K^ — • cr <s» 

«A jfjr^jfjrJUKJtjrjr^JWJ/JfK 

ki ea •©P3inni&sKiKs©6)SciP'-KKsssin©Qin<vpdGme9^incdRj<j 

10 •<j*9(\j^*A)A[in4in©©(5f\i©painfvciJt97ns • nj * • * • • • ■ • * • • * 7 ^ 0 . 

© — . W*-. AI A; rn 4 in © C ^.. «^.A((VKl4©©®K<V®Stt «D 

*♦ *4 W4 >4 l\| 


A124 



PPM . u 97 « * Collective * 1.5 deg, Bj.d' R * t<0 

M^c r o°^one Nuwbe f 




ORIGINAL PAGE IS 
OF POOR QUALITY 





-s R«si5ii5is«S5SS5S5S5SS5SS-*-------*=*S 

sf?sssssss— — 

! a -.*» * ®«® ^^ 322 ® «•* 

* •! » m ~ « « o- - * -v * o- - -« •• »;■ * r v *■ i v i * 33 2 5 22 52 22 22 ! 22. • 2 5 

2 2 2 2 2 2 2 2 

•5*fiiisi^s-»sss2s5s»stss^----- 
: — . — ----^r:^-i-:-t-t^-^--S25I-S:-S5S252S5^22 

«* - ~ *; » *~. ®. n ® ®. *~. a . 22222 22222 

-:si«55€^^s^^2»s:ssfs?s?3?ss-sssss -— — =-2 

i.™*.*..** <>//.^.r/. 5 , . 8 -;v;- 32 222222222222222 
222aa«s»s-55H55K5!l®-2i2nSliS5i*i J - 


1 

• ^ 

t in • «o 
* 9 « 


AT 25 



AT 26 


RPM * <197 • # Collective « 1,5 deg# 8ieo® Preasgre Patio a 1,4 

Microphone Mg m bfn 


HZ / 

1 

2 

3 


5 

6 

. 7 

8 

9 

10 

11 

12 

5 

80,1 

71.4 

65.8 

58,4 

49.2 

6a, 6 

6 ^ t 3 

66,4 

72,0 

80.6 

57,6 

102,3 

6.3 

sa , 6 

73.6 

67,3 

53,8 

54.3 

66 , a 

68.6 

67.3 

74.1 

80,2 

58,5 

103,9 

8 

6?, 9 

75,2 

71,6 

67.2 

63,8 

66 , a 

67.2 

67,8 

76,6 

81,4 

63.2 

110,4 

10 

83,4 

75.7 

70,2 

66. a 

61,9 

67, a 

71.2 

69.2 

78,7 

82.3 

62.2 

109.4 

1 2,5 

82,4 

75,2 

71,3 

67,9 

63,3 

66,8 

7 ! « 3 

71,4 

78,6 

83.0 

65,5 

108,2 

16 

86,2 

83.2 

8f \ 2 

75.7 

68,0 

75.8 

01 .2 

81,3 

es,0 

86.8 

81,1 

113.0 

29 

84,7 

77,4 

73,5 

68.9 

64,2 

67,2 

7?, 7 

73,5 

80.7 

84,5 

71.7 

110,9 

25 

85 . 1 

82,2 

75, 0 

69,7 

67,0 

68.3 

73.4 

75.5 

82,8 

85,3 

77,8 

110,5 

32 

192,5 

101,6 

96,1 

87.5 

# 8,7 

93 , 0 ) 

93.7 

94,2 

92,4 

99,3 

101,4 

116.7 

«0 

91,8 

99,0 

85.1 

77.4 

78,3 

78 , « 

8 1 * 6 

82.6 

83.9 

89,2 

89,1 

110,5 

50 

87,1 

83,2 

80,9 

72.4 

75,1 

72.0 

71.9 

74,4 

79,4 

84.8 

75,8 

108.1 

63 

91,3 

87,6 

85,6 

84,8 

86,8 

74,1 

e i . 7 

87,7 

91.5 

97,4 

87.4 

112,5 

82 

85,3 

e2,3 

61.3 

75,8 

75.3 

69,g 

73.9 

79,7 

83.1 

87,5 

78,0 

104,6 

100 

96,5 

93.7 

93.3 

80,0 

82 , 1 

78,6 

81,8 

86,6 

94,3 

99,4 

85,7 

125.6 

1 25 

95.7 

94 , 1 

89,4 

87,3 

83,9 

84,2 

8fc . 4 

91.5 

93,9 

94,6 

88.2 

103,2 


1 60 

93.4 

92,0 

92.3 

81,9 

85.3 

80,8 

63 

.7 

88,1 

91,4 

91.8 

84.4 

102, 

t ft 

o o 

?03 

91,9 

91.3 

92.1 

87.4 

80,3 

81.6 

©6 

.9 

87.6 

90,7 

93,0 

84,8 

102, 

,2 

* 2 

252 

91.7 

90,8 

88,5 

84,5 

81,0 

81.6 

63 

.4 

89,0 

91,3 

92,6 

84,5 

101 1 

,8 

2 ° 

320 

91.6 

90,7 

88,3 

88,9 

82,1 

81.7 

6a 

.0 

89,3 

91.8 

92.4 

87.3 

103, 

,8 

2 z 

402 

91,0 

90, 1 

88.3 

85,6 

78. 1 

77.1 

6? 

• 6 

89,5 

91.2 

91.6 

85.9 

100, 

,6 

§> 

508 

89,2 

88,2 

87. 1 

80,6 

00,4 

88, 1 

0P 

.2 

88.1 

e9.8 

90,8 

84.6 

99, 

,0 


630 

87,9 

85,9 

65,2 

01,3 

76.4 

76,4 

01 

.4 

86,0 

87,4 

1 • 1 

82.9 

98, 

,2 

o 3 

800 

87,8 

86,4 

84,4 

80,4 

77,2 

79.6 

01 

. 1 

85.0 

87,5 

69,1 

83.7 

99, 

,0 

> o 

1.2k 

86,2 

85,0 

83.4 

79,2 

76,7 

77.7 

6* 

.2 

83.2 

85,0 

86,9 

83,6 

96, 

,3 

rS 

1 . 25k 

87,8 

85.7 

63.6 

79.3 

76,4 

77,2 


• 0 

63.1 

84,8 

86,9 

e3,7 

95, 

, 6 

3 s 

1 * 6k 

85,7 

83.9 

81.8 

78,8 

75.8 

75.6 

7« 

. 1 

80,8 

82,4 

84,0 

03,0 

96, 

,9 

2,3k 

85,9 

82,6 

81.1 

77,7 

75,6 

75.1 

7* 

• 6 

80,0 

80,8 

82.7 

83,8 

97, 

,4 


?.5k 

86,9 

84,8 

82,3 

88.2 

77.6 

76, 1 

IP 

• 0 

31,1 

83.7 

86,8 

04,7 

97, 

.1 


3.2k 

85,0 

84,9 

85,2 

84.5 

62,4 

63.5 

0 a 

.2 

86,4 

84,9 

94.3 

90.8 

103, 

,8 


4.0k 

81,0 

80,5 

79,6 

77,2 

77.6 

78.4 

76 

.5 

77,6 

79.2 

81.2 

88,6 

96, 

,7 


5.2k 

79,0 

79.2 

77,1 

75.2 

72.5 

71, t 

73 

.8 

75,3 

78,5 

80.2 

79.9 

97, 

,0 


6.3k 

75.7 

79,0 

77.3 

74,4 

72.0 

70,7 

7? 

. 1 

75.1 

77.2 

77.4 

*P,3 

98, 

,2 


8.2k 

74.3 

75.9 

75.4 

73,3 

69,5 

68,6 

7? 

.5 

72.5 

73.9 

76,1 

60.1 

95, 

■ 9 


l?.2k 

74,8 

72.6 

72.3 

71.1 

66,7 

65.5 

t* 7 

.8 

68.5 

71.3 

74. e 

77.7 

96, 

,0 

* 

12.5k 

77.2 

71.2 

70,6 

67,9 

62.8 

62, 1 

65 

.7 

66,6 

71.5 

73.3 

75,2 

94, 

,6 


l6.<?k 

77.1 

72.7 

72,6 

65.8 

61.1 

63,0 

66 

.4 

67,6 

72.5 

75.8 

74.0 

93, 

,8 


20,0k 

76,6 

72,8 

69,9 

63.9 

61,7 

64.8 

66 

.8 

6e,2 

71.7 

74,8 

72,8 

92, 

,8 

« 

PNLT 

112.0 

110.8 

111.3 

109, 1 

106,8 

107,1 

1 0P 

.9 

112,1 

111.8 

113.3 

113.8 

129, 

,2 


LA 

97.9 

96,5 

95,0 

91,7 

89.3 

69.7 

91 

.5 

95.0 

96,6 

98,0 

97.1 

110, 

,6 


St»L 

106.5 

105.0 

101.9 

96.3 

95,2 

94.7 

97 

.9 

100,8 

123.0 

126.3 

1(53,6 

122. 

,5 



rph = OR?., Collective « 1.5 -leg, 

H^C f OP h ° ae 


4 


ORIGINAL PAGE 13 
OF POOR QUALITY 


at 

o 


2 S 25i££2££££££s£sasss5S55»^^55S^5»^^— »ss:!2 

Jhhw 

a i sS5i£££S£^ iS5f #25 5^^ 

-i S2J52Sr-5r-S253 


cao-'O*'— 


i/> 


I _ ^ t/i __ |A lf\ (W> *© 41 M ^ ^ ® 

i * * o- - ~ • - - ~ - ■ »- V • • ~ **: S. V • ‘ ~ 1 * ~ ~ 5 ; 2 2 7 t’xC' "* ^ * • *5 y £ 

i is~i««y£«j5ss»ss«---- ss:s:ss — 

S,-j^gg^£ss 5S 5S5SSSSS2SSSSS--«-------^t 

I ^3 h» ^ *-4 in a ►. fu « O 4) O' ^ rO 4> 

. i :v£S£s$«£* ^ ^ 

S *- „ .- _ . a » Q>9> «tf> -OO- N* » •* •*'• 

~*®. ~A~® ^•"'"•''•'v • • • ^ + ~ J * * * *V £ «• 5 £ 

-iiii£iK5«s5s:ss?ssssssss5«-.-^^ 

> :„r:.2~’issKSSSSS~s|s~s£«|i~ 

j.» « ■-* ,r< 


A127 


RPM s U97.# Collective = 1*5 deg# Bia^e Pressure Ratio 
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